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(dehydrocholic acid and belladonna, Ames) 


better patient preparation 


Recommended preoperatively “...to purge the bile duct of debris by 
physiologic means”! and “...to wash existing liver stones down...where 
they will be accessible at the first operation.””! 


better surgical results 


Recommended postoperatively for management of residual stones,!-4 
—particularly when choledochostomy has not been done5—and to 
remove inspissated material and combat infection.2 In common duct 
reconstructions, the hydrocholeretic action of DECHOLIN is “...of value 
not only in preventing concretions...but also in apparently removing 
them when formed.”’6 


*For patient instruction pads on the Three-Day Biliary Flush, write to the 
Medical Service Department 


(1) Rosser, J. H.,.and McCall, R. A.: U.S. Armed Forces M.J. 5:658, 1954. (2) Schwimmer, 
D.; Boyd, L. J., and Rubin, S. H.: Bull. New York M. Coll. 76:102, 1953. (3) Twiss, J. R., 
and Oppenheim, E.: Practical Management of Disorders of the Liver, Pancreas, and Biliary 
Tract, Philadelphia, Lea & Febiger, 1955, p. 162. (4) Sterling, J. A.: The Biliary Tract, Balti- 
more, Williams & Wilkins Company, 1955, pp. 378-379. (5) Best, R. R.; Rasmussen, J. A., 
and Wilson, C. E.: A.M.A. Arch. Surg. 67:839, 1953. (6) Pearse, H. E.: Am. J. Surg. 
89:1191, 1955. 


(, AMES COMPANY, INC + ELKHART, INDIANA 
f.\ Ames Company of Canada, Ltd., Toronto 


3 - DAY BILIARY FLUSH! 
DECHOLIN® with BELLADONNA 


\\\ 
4 recommended in biliary tract surgery 
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Newly designed clamp permits easy. 

control of fluid flow. Free-gliding easily ‘along 

tubing...adjusts accurately to any rate of flow. 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 
SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOIS 
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SHOCK HERAPY 


Albumin/cutter 


IN SHOCK THERAPY following trauma, hemorrhage or burns, 
Albumin maintains osmotic pressure in the blood. The injection of 
concentrated Albumin results in a greater increase in plasma 
volume than can be accounted for by the volume of solution injected. 
An intravenous infusion of 50 cc. of 25% Albumin may be expected 
to pull 175 cc. of fluid (314 times its volume) into the circulatory 
system within 15 minutes. It would require 250 cc. of plasma, 

or 500 cc. of whole blood, to obtain the same therapeutic effect. 


And Albumin/Cutter 

e is heat treated against hepatitis virus 

e is liquid, salt-poor, ready for immediate use 

e requires no typing, grouping or cross-match- 
ing of blood before using 

@ is available in 50 cc. kits (complete with 
administration set) and in 20 cc. vials 
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in protection 
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resistance 


anew maxunum 
in safety and 
toleration 


multi-spectrum 
synergistically 
strengthened... 
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OLEANDOMYCIN TETRACYCLINE 
; 


patient 
population 


“7 
ville 
in antibiotic therapy, 
particularly for 

the 90% of patients 
treated at home 


and in the office 


Superior control of infectious dis- 
eases through superior control of 
the changing microbial population 
is now available in a new formu- 
lation of tetracycline, outstanding 
broad-spectrum antibiotic, with 
oleandomycin, Pfizer-discovered 
new antimicrobial agent which 
controls resistant strains. The syn- 
ergistic combination now brings to 
antibiotic therapy: (1) a new fuller 
antimicrobial spectrum which in- 
cludes even “resistant” staphylo- 
cocci; (2) new superior protection 
against emergence of new resist- 
ant strains; (3) new superior safety 
and toleration. *TRACEMARK 
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l! Fungicidal! 


TOPICAL ANESTHETIC 


*without phenol 
anti-pruritic 


IN THE NEW 3 OZ PRESCRIPTION SIZE astringent 


for individual therapy in hospital and home 


PROVIDES NEW RELIEF 
OF SURFACE PAIN AND ITCHING 
WITHOUT TOUCHING AFFECTED AREAS 


perineal suturing 


hemorrhoid: 


pruritus ani 


wounds 


burns 


Sunburn 


Formula: benzocaine 4.7%; benzethonium 
chloride 0.1%; menthol 0.5%; ephedrine alk. 
0.125%; dissolved in oils (Doho process). 


Substantiating clinical data MALLON DIVISION 


sent on request. D O H O 


100 VARICK ST. 
NEW YORK 13,N.Y. 
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® 
Philadeiphia 1, Pa. 


anti-anxiety factor with muscle-relaxing action 


every 


Anxiety is a natural reaction to illness.’ 
Since anxiety intensifies symptoms and 
produces a disturbed atmosphere for 
treatment, its control is important to 
the patient’s progress. 


EQuanic relieves anxiety, promotes 
equanimity, relieves mental and muscle 
tension, and fosters normal sleep.? In 
anxiety and tension due to physical 
sickness, it extends the practitioner’s 
therapeutic scope. 


Supplied: Tablets, 400 mg., bottles of 50. 
Usual Dose: 1 tablet, t.i.d. 


1. Braceland, F.J.: Texas State J. Med. 51:287 
(June) 1955. 


2. Lemere, F.: Northwest Med. 54:1098 (Oct.) 
1955. 


MEPROBAMATE 
(2-methyl-2-n-propyl-1,3-propanediol dicarbamate) 
Licensed under U.S. Patent No. 2,724,720 
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Admittin g then, the 
truth of the germ theory, 


and proceeding in accordance with tt, 
we must, when dealing with any case, 
destroy in the first instance once for all any 
septic organisms which may exist within 
the part concerned; and after this has been 
done, our efforts must be directed to the 


prevention of the entrance of others into it.” 


PORTRAIT: THE BETTMANN ARCHIVE 
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HE WORDS OPPOSITE were read by 
;oo Lister before the British Medi- 
cal Association in Dublin, August 9, 1867. 
Though they were received with lingering 
skepticism by many, they initiated the era of 
antiseptic surgery from which has evolved 


the concept of aseptic surgery as practiced 
today. 


Lister's abiding concern with “the greatness 
of the evil of putrefaction in surgery” led 
him to experiment with first one technique 
of surgical antisepsis then another over a 
period of forty years. These techniques 
involved mainly the use of carbolic acid, 
applied by spray, or by packs and compresses 
of lint and other materials, and frequently 
topped with sheets of tin, lead, and ulti- 
mately oiled silk—all for the purpose of 
“keeping the outside world out” of the open 
wound. 


That he succeeded in reducing surgical infec- 
tion to an amazing degree—despite his 
primitive materials and facilities —is history. 


Today we're likely to think that modern 
aseptic techniques and chemotherapeutic 
agents have largely eliminated the problem 
of “keeping the outside world out” of 
wounds. Yet daily we hear more about hos- 
pital cross infection and bacterial resistance 
to antibacterial agents. Recently, in discuss- 
ing the overall problem of hospital infection, 
Robertson e¢ al. (Am. J. Surg., Aug., 1956) 
said, “We have been investigating the use 
of some occlusive and some antiseptic dress- 
‘ings and believe that we have much to learn 
from the writings of Lord Lister seventy-five 
years ago.” 

Which brings us to recall the truism “There’s 
nothing really new under the sun —includ- 


Es AEROPLAST® PLASTIC SURGICAL DRESSING 


ing Aeroplast. Lister long ago thought of, 
and achieved in a crude way, all the things 
we thought of and set out to achieve with 
Aeroplast as an antibacterial, occlusive sur- 
gical dressing. 


Of course, modern technology has enabled 
us to add a few refinements and improve- 
ments which he couldn't anticipate and hope 
for, such as non-reactivity, flexibility, trans- 
parency, vapor permeability, not to mention 
the convenience and efficiency of applica- 
tion by aerosol spray. 


Have you used Aeroplast? There is, we'll 
admit, a trick to using it, and if you're a 
regular user at present, you'll know what we 
mean. Spray it on /ightly—just a swish over 
the area to be covered at a distance of at 
least 10-12 inches—let it dry for 30 seconds, 
then swish again /ightly—that's all that’s 
needed, and you'll avoid having it run or 
remain sticky. 


Or there’s another way of using it which is 
especially good in oozing or bleeding 
wounds (Wexler et al. Am. J. Surg., Oct., 
1956). Spray one light coat, then apply a 
layer of gauze before the coat dries. Spray 
another coat, and apply a second layer of 
gauze and a third if necessary, depending on 
the amount of bleeding or oozing. The gauze 
will absorb the exudate, and when the time 
comes, the dressing is easily and cleanly 
removed. 


There’s an impressive bibliography on the 
use of Aeroplast in operative and traumatic 
surgery of all types. May we send you 
reprints?’ AEROPLAST CORPORATION, 
420 Dellrose Avenue, Dayton 3, Ohio. 
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to improve protein nutrition 
before and after surgery 


tablets 


(Critically essential L-lysine with therapeutic amounts of all essential vitamins) 


Major surgery inevitably leads to an acceler- 
ated breakdown and loss of body protein. In 
severe cases this may amount to between two 
and three pounds a day.’ 


Unless these losses are balanced by an ade- 
quate supply of high-quality proteins before and 
after surgery, convalescence is prolonged and 
wound healing is delayed.” 


All too often, however, pre- and postoperative 
patients are unwilling or unable to eat enough 
high-quality protein to satisfy their need for 
increased amounts of essential amino acids in 
the right proportions. Instead, the “soft” diet 
they select is largely made up of vitamin-poor 
foods and cereal proteins, relatively deficient 
in the essential amino acid, L-lysine. 


When you prescribe Cerofort Tablets for your 


first with lysine 


surgical patients, you supply them with physio- 
logical amounts of L-lysine and therapeutic 
amounts of all essential vitamins. L-lysine 
raises the biological value of cereal proteins to 
that of high-quality animal proteins; the vita- 
mins play vital accessory roles in protein syn- 
thesis and wound healing. 


Also available: 


Cerofort’® elizzir 


(L-lysine with essential B vitamins) 
TO POTENTIATE PROTEIN SYNTHESIS 


a inthe elderly w the convalescent 
ws the adolescent w the growing child 


References: 1. Elman, R., and Cannon, P. R.: in Clinical 
Nutrition, Jolliffe, N., et al.,eds., New York, Paul B. Hoeber. 
Inc., 1950, p. 183. 2. Pollack, H., and Halpern, S. L.: Ther- 
apeutic Nutrition, Washington, D. C., National Academy of 
Sciences, National Research Council, Publication 234, 1952. 


WHITE LABORATORIES, INC., Kenilworth, N. J. 
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This dramatic photo of a tropic ulcer shows how 
the exudate has passed through the ADAPTIC 
Non-Adhering Dressing and was absorbed by 
the sponge. 


Non-Adhering 


New growth tissue cannot become entangled 
with the dressing. A special bland petrolatum 
emulsion covers the fabric without clogging 
the pores. 


Conforming Sterile package 


ADAPTIC Non-Adhering Dressing serves as a 
a flexible, porous shield between the wound 
and secondary dressing—conforms to the 
slightest body contour. 


Porous, Prevents Maceration 


Open pores of dressing fabric allow exudate 
to pass through, thus preventing puddling at 
the wound site. 


(olen 


© 3&3 1956 
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“... specific for conditions 
characterized by increased 


capillary permeability.” 


control bleeding 


In his study of 330 hospital cases treated with 
Adrenosem* Salicylate, Bacala concludes that 
this systemic hemostat is “‘specific for the 
strengthening of capillary resistance.” 

He summarizes: ‘‘Experience with the drug 
is cited from 317 surgical and 13 obstetrico- 
gynecological cases. Most numerous were the 
233 tonsillectomies, of which 207 patients 
were benefited by its use; post-tonsillectomy 
bleeding was reduced from 19.8 to seven per 
cent. The drug was also found useful in 
gastrointestinal bleeding, cataract extraction, 
epistaxis, incisional seepage, transurethral 
prostatectomy, menometrorrhagias, cervical 
oozing, antepartum and postpartum bleeding, 
threatened abortion, and prevention of capil- 
lary hemorrhages during Hedulin or Dicu- 
merol therapy.””! 


1. Bacala, J.C.: The Use of the Systemic Hemo- 


stat Carbazochrome Salicylate, West. J. Surg: 
64:88 (1956). 
E : Supplied in ampuls, tablets and as a syrup. 
4 Write for comprehensive illustrated brochure de- 
“4 scribing the action and uses of Adrenosem Salicylate. 
*U.S. Patent 2,581,850 


VASSENGILL Company pristot, TENNESSEE 
NEW YORK KANSAS CITY SAN FRANCISCO 
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setting new standards 
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Which emm 


Kodak 


Movie Maker ? 


OU’RE watching motion pictures 
of an orthopedic procedure. You 


marvel as the film runs on—needle- 
sharp—smooth—the colors crisp and 
clear. A surgeon friend of yours made 
it. You know he used a 16mm Kodak 
motion-picture camera. But which 
one? The Cine-Kodak Royal Maga- 
zine Camera ? The Cine-Kodak K-100? 
Or the Cine-Kodak Special II ? 


Actually, he could have used any 
one of the three. All are capable of 
magnificent results. 


See your Kodak photographic dealer, 
or write for details. 


Prices include Federal Tax where applicable and 
are subject to change without notice. 


EASTMAN KODAK COMPANY 
Medical Division, Rochester 4, N. Y. 


Serving medical progress through Photography and Radiography 


Cine-Kodak Royal Magazine 
Camera: The convenience of 


cellence of Kodak Cine Ektar 


Photograph 

DAVID LUBIN, Medical 
Illustration Service, 
USVA Hospital, 
Cleveland $0. Ohio 


Cine-Kodak K-100 Turret Cam- 
era: Accepts any three fine Kodak 
Cine Ektar Lenses—15mm 
to 152mm—combined with 
matching viewfinders. 
Powerful pre-stressed spring 
motor produces steady, accurate 
film speed—up to 40 feet with one 
winding. Priced from $315 (single 
lens model from $279). 


magazine loading plus the ex- 


Lens, 25mm //1.9. Choice of 
speeds; optical finder; pin-point 
focusing; easy adaptability to 
Kodak movie aids. Price, $179.50. 


Cine-Kodak Special Camera: 
The ultimate in motion-picture cam- 
eras. Two-lens turret accepts any of 
seven Kodak Cine Ektar Lenses. 
Two-finder system — reflex, for 
critical, through-the-lens 
focusing and framing; eye- 
level, for following action. 
Price, with 25mm 
f/19 lens, 100-ft. 

film chamber, A 


$1,195. 


TRADE MARK 
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antramuscular 


VAR 


provides Many patients with inflammatory lesions respond 


Streptokinase-Streptodornase Lederle 


dramatically when VARIDASE is given intragluteally. 
Action is similar to VARIDASE applied locally, but 
remar kab le results are much more swift and hitherto unattain- 
able areas may be treated by the intramuscular 


route. 


control 


When employed in this manner, VARIDASE lyses the 
“limiting membrane” of leukocytes and fibrin which 
is thrown up about an inflamed or infected area. 
; over Thus, liquefaction and resorption of the contained 
exudate is made possible. In case infection is present, 


or feared, an antibiotic such as ACHROMYCIN* 


inflammation 


Tetracycline should be administered concomitantly 


to prevent the development of generalized sepsis. 


Recent investigation has extended the list of in- 
dications for intramuscular VARIDASE therapy to 
include abscesses, burns, cellulitis, edema, epididy- 
mitis, hemarthrosis, sinusitis, lymphangitis, lym- 
phadenitis, and thrombophlebitis with or without 


superimposed infection. 


VARIDASE (Water Soluble—No Oil) 


Administration: INTRAMUSCULAR, deep in the upper, 


outer quadrant of the buttock 


tC Lederte) LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER. N.Y. 


# REG. U. S. PAT. OFF. 
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SCHERING ANNOUNCES 


SODIUNMI 


the first important advance 
in thiobarbiturate anesthesia 


in nearly 25 years. 
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SHORTEST- 


ACTING 


THIOBARBITURATE 


5 © 


FAR 


KNOWN TO US...’ 


Prolonged depression in both long and short-term procedures 
imposed many limitations on the use of earlier thiobarbiturates. 
NERAVAL, with its extremely rapid detoxification, considerably 
reduces these restrictions and opens up many new areas for the use 


of barbiturate anesthesia. 


In addition, NERAVAL — by shortening the period of postoperative 
incapacity and depression — makes the procedure safer, 


more pleasant for the patient. 


Lower milligram potency and more rapid detoxification of NERAVAL 
compared with thiopental and thiamylal provide greater clinical 
safety and better moment-to-moment control. NOTE: for equivalent 
anesthetic effect approximately 114 to 2 times as much 


NERAVAL is usually required. 


PACKAGING: 


NERAVAL Sodium Sterile Powder: vials of 1 and 2 Gm., boxes of 
6 and 25; vials of 5 Gm., boxes of 1 and 25. 


BIBLIOGRAPHY: 


1. Boone, J.D.; Munoz, R., and Dillon, 
J.B.: Anesthesiology 17:284, 1956. 

2. Zima, O.; von Werder, F., and Hotovy, 
R.: Anaesthesist 3:244, 1954. 

3. Fitzpatrick, L.J.; Clarie, D’A., and 
Mersch, M.A.; To.be published. 4. Blake, 
M.W. and Perlman, P.L.: J. Pharmacol. 
& Exper. Therap. 117:287, 1956. 5. Ayd, 
F.J., Jr.: Neraval: A new anesthetic for 
electroconvulsive therapy, paper 


presented at annual meeting, 
Electroshock Research Association, 
Chicago, Illinois, April 29th, 1956. 

6. Irwin S.; Stagg, R.D.; Dunbar, E., and 
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NERAVAL® Sodium, brand of methitural sodium. 
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intravenous anesthetic 


YOU CAN CONFIRM THESE CLINICAL 
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no ampules 
no needles 
no syringes 
just a quick 
pumping action 


the vitamin FWCERT® 


T.M. 
—the only 


.Sterile technique 


in INGERT SYSTEM 


SUCCINYLCHOLINE CHLORIDE 500 and 1000 mg. | 


in sterile solution 


TRAVENOL LABORATORIES, INC. 


PHARMACEUTICAL PRODUCTS DIVISION OF BAXTER LABORATORIES, INC * MORTON GROVE, ILLINOIS 
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Every day more hospitals are adopting the INCERT 


System? to supplement parenteral solutions. 
amide 100 mg., Sodium Pantothenate 20 mg., Pyridoxine 4} 
HCL 20 mg., Ascorbic Acid 500 mg.—in lyophilized form. | 


POTASSIUM PHOSPHATE 30 mEq. Kt 
*Contains Thiamine HCL 25 mg., Riboflavin 10 mg., Niacin- i 


POTASSIUM CHLORIDE 20 and 40 mEq. in sterile | 
HPO,= in sterile solution 


from the bottle, resulting mixture is pumped | 
solution 


The INCERT vial is merely plugged into {ij 
stopper of solution bottle. After vitamins 
are reconstituted with a few cc. of solution | 


introducing 

VI-CERT (B Vitamins with C) is now available in 
the unique INCERT additive vial 

one-step sterile additive vial designed 
specifically for hospital use. 

into the bulk solution.. 

is unbroken. 

tdeveloped by 


also available 
sterile solution 
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MEAD 


Your of Sustagen Feedings q.2h. 


buffers acid 

builds tissue 

accelerates healing 

provides a bland high protein diet 


Sustagen 


PROVIDES FOOD FOR THE PATIENT 
PROVIDES THERAPY FOR THE LESION 


a peptic ulcer patient... 
comfortable...well fed...on the job! 


MEAD JOHNSON 


SYMBOL OF SERVICE IN MEDICINE 
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a wider range of activity against enteric pathogens 


Neomycin-Mycostatin 


(Squibb Neomycin-Nystatin) 
tablets 
effective against effective against 
many intestinal yeasts and fungi 
bacteria (particularly Candida albicans) 


Neomycin-Mycostatin Tablets not only provide protection against the bacteria responsible 
for many intestinal disorders, but also control the overgrowth of fungi, particularly Candida 
albicans (monilia), which sometimes results from the administration of neomycin alone. 


Neomycin-Mycostatin Tablets, each containing 0.5 Gm. neomycin sulfate (equivalent to 0.35 Gm. 
neomycin base) and 125,000 units Mycostatin (Squibb Nystatin), are supplied in bottles of 20 and 100. 


*wvcostatin’® 13 SQUIBB TRADEMARK Squibb Quality—the Priceless Ingredient 
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Team your carbohydrate therapy 
with supporting B-Complex 


: PARENTERAL DEXTROSE is a familiar routine. Probably you’ve 
called for it many times. Yet carbohydrate alone should not 
necessarily be considered self-sufficient. It requires the support 
of adequate B-Complex reserves in your patient. 

If the patient is seriously ill, B-Complex may mean the 
difference between recovery and relapse. 


At least three B-Complex vitamins (thiamine, riboflavin, 
nicotinamide) are essential in forming enzymes needed to 
metabolize carbohydrates. If your patient lacks sufficient 
B-Complex, this entire metabolic process can be deranged. 

By the same token, the task of utilizing pure carbohydrates 
puts a heavy drain on the body’s B-Complex stores . . . already 
sadly depleted in many patients by vomiting, diarrhea, fever, 
poor diet, inadequate intestinal function, or the like. 


BECLYSYL is good insurance against these vitamin deficiency 


problems. With it you obtain full therapeutic dosage of Each 1000 cc. contains: 

B vitamins (including B,.) as part of each dextrose infusion. 50 Gm. or ‘Tae 
While taking action against deficiency disease, BECLYSYL Pyridoxine Hydrochloride........... 5 mg. 
provides calories—thus sparing protein. It also 
helps uphold the patient’s hepatie function. Obbott Nicotinamide.................... 250 mg. 


BECLYSYL 


Supplied in: 

5% or 10%, in saline or in water; 500-cc. or 
1000-cc. bottles. Also Alcohol, 5%in 
BECLYSYL, 5% in Water, in 1000-cc. bottles. 
Where invert sugar with B-Complex is pre- 
ferred, specify VERCLYSYL®. 
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‘SPECIFICALLY INDICATED 


@ for short-term protection of selected 
surgical patients to prevent. or mini- 
mize the spread of infection or other 
complications 


@ for seriously ill hospitalized patients 
with tuberculosis unresponsive to 
other chemotherapeutic agents 


A new and potent tuberculostatic agent 


PYRAZINOIC ACID AMIDE 


Pyrazinamide will produce good immediate, even 
if only briefly enduring, results, such as: 


1. reduction of fever, cough and quantity of spu- 
tum with concomitant gains in appetite, weight 
and well-being. 


2.x-ray evidence of partial clearing of far- 
advanced chronic fibrotic lesions in a small 
percentage of patients and also in a larger per- 
centage of patients with acute infiltrative disease. 


3. remarkable improvement or healing in patients 
with extra-pulmonary lesions such as draining 
sinuses, mucosal lesions and lymphadenopathy. 


4. conversion of sputum in 10% of cases. 


PYRAZINAMIDE is available through hospital 


pharmacies. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., INc. PHILADELPHIA 1, PA 


25 


‘ 
— 
‘ 
~ 
4 


Hasten 


Parenzyme i.m., 
0.5 ml. q. 8 h.; at 
end of 24 hours 
the palpebral 
fissure was wider, 
corneal clearing 
was apparent and 
pain much less 
severe. After 36 
hours frequency of 
injections reduced 
to q. 12 h. basis. 


Acute uveitis 
and iridocyclitis 


Right eye. 


Marked Discharged as 
periorbital cured at end of 2 
edema. weeks. 


Diabetic 
Ulceration 
Female diabetic, 
72 years old. 


Time between 


Peripheral photos 9 weeks. 
arteritis Parenzyme 
obliterans, with administered 


cellulitis and daily. Healing of 


gangrenous ulcer complete. 
ulcerations. ; Pain and edema 
Burning pain. t eliminated. 


INTRAMUSCULAR TRYPSIN 


anti-inflammatory effects without steroid reactions 


Fibrin deposits in the minute pores of the capillaries, lymphatics and intercellular tissue 
spaces form a major barrier to the speedy resolution of inflammation.' Martin’ believes that 
Parenzyme (intramuscular trypsin) after injection is selectively adsorbed by fibrin and acts 
as a depolymerase at the inflammatory site. By this action fibrin deposits are removed, tissue 
permeability is restored and intlammatory exudates are resorbed. Local circulation is re- 
established permitting tissue repair to proceed.” 


Indications: Inflammatory disorders characterized by 
edema such as traumatic wounds, bruises, contusions, 
phlebitis, thrombophlebitis, phlebothrombosis, decu- 
bitus, diabetic and varicose ulcers, iritis, iridocyclitis 
and chorioretinitis. 


Note: Where infection is present or suspected con- 
current administration of antibacterial agents is 
recommended. 


Dosage: 5 mg. (1 ml.) once or twice daily. For severe 


Products of Original Research 


HE NATIONAL DRUG COMPANY 
Philadelphia 44, Pa. 


26 


acute conditions two injections daily are recom- 
mended for the first one or two days until inflamma- 
tion begins to subside, then once daily or less 
frequently as indicated. Use dry syringe, inject very 
slowly intragluteally. 


Supplied: 5 ml. multiple dose vials (5 mg. purified 
crystalline trypsin/ml.) 


References: |. Martin, G. J.: Lecture before Delaware 
Academy of General Practice, Wilmington, Delaware, 
Dec. 11, 1954. 2. Wildman, C. J.: Angiology 6:473, 1955. 
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simplified sigmoidoscopy preparation with 


FLEET’ ENEMA 


disposable unit 


Only the FLEET ENEMA Disposable Unit 
offers the convenience and safety of a hand sized 
“squeeze bottle”, . . . a non-traumatic rectal 

tube . . .a distinctive rubber diaphragm to prevent 
leakage and control flow. Each 4% fl. oz. 

unit contains, per 100 cc, 16 gm. sodium 
biphosphate and 6 gm. sodium phosphate . . . 
an enema solution of Phospho-Soda (Fleet) 

... gentle, prompt, thorough. 

1. Gross, J. M., Jl. Int. Coll. Surg., 23:24, ’55. 


B. FLEET Co., INC. 


Lynchburg, Virginia 
makers of Phospho © Soda (Fleet) a modern laxative of choice. 


43 in five minutes... 
\ 
es 
when thus prepared... 97% of the subjects 


For 
Comfort... 


Neatness . . 
For 
Support... 


Compression 
ble Original Trade Mark 
| Molds and holds to any contour . . . Allows joint 
E-L-A-S-T-1-C motion . . . Provides firm support and controllable | 
Adhesi compression . . . Does not slip. Assures the neatest, 
we most comfortable dressing in private and hospital 
Bandage practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


* Elastoplast Is also available in convenient unit dressings and compresses, Write for literature. 


LABORATORIES, INC. 


SOUTH NORWALK, CONN., U. S.A. 


The American Journal of Surgery 


publishes the papers of 


Four Surgical Societies 


The American Proctologic Society 
The Pacific Coast Surgical Association 
The American Society of Maxillofacial Surgeons 


The American Association for the Surgery of Trauma 


The American Journal of Surgery 
49 West 45th Street, New York 36, New York 
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"promotes “early, clean and healthy hee 
Mm traumatic and infectious wounds 
_e burns (first, second, third degree) DESTIN 
abdominal fistulae and wounds 
pressure sores and ulcers 
 e@pilonidal cysts and sinuses 


@ ano-rectal wounds e chest wounds | 


This confirms previous findings regarding the 
efficacy of soothing, protective, non-irritant Desitin 
Ointment—rich in cod liver oil—to accelerate healing 
in many other skin conditions... diaper rash, 

ulcers (decubitus, varicose, diabetic), etc. 


samples and new reprint! on request. 


DESITIN CHEMICAL COMPANY 
812 Branch Ave., Providence 4, R. I. 
1. Grayzel, H. G., and Schapiro, S.: Western J. Surgery, Obstet. & Gyn., Oct. 1956. 
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ss at recent conventions were invited to make 
‘hand pull’’ tests of Deknatel Silk. Reactions were epitom- 
ized by the comment: ‘‘How do you make it so strong?"’ 


Through the years the Deknatel Research Staff has 
made small but significant gains in the strength of the 
suture. It was felt that we were virtually at the top strength 
that could be imparted to surgical silk. Our continued ef- 
forts prove us to have been much too conservative in 
assessing tensile strength potentiality. Recent advances 


have resulted in an increase far above normal expectation. 


You need no elaborate technical device to detect the 
difference . . . a simple ‘‘hand pull" test will convince 
you. We urge comparison. Feel for yourself the highest 
tensile strength that it is now possible to build into a silk 
suture. 


Samples submitted upon request. 


Queens Village 29, New York 
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“...a new approach to wound healing..." 


debrides necrotic tissue 
keeps wound clean 

promotes normal healing 


PANAFIL Ointment meets the need, in stubborn, slow-healing 
wounds, for a “...topical preparation which...can both clean 
out the resistant lesion and foster the natural healing process.”! 
Confirming this dual action of PANAFIL therapy, investigators 
characterize resultant granulations as healthy and highly vas- 
cular, with subsequent epithelium soft and pliable.'? 

Three ingredients in PANAFIL Ointment provide therapy safe 
for continuous out-patient use*—yet effective in debilitated hos- 
pitalized patients:' 


 Papain—efficient enzymatic debriding agent, harmless to nor- 
mal tissue. 

- Urea—augments the cleansing action of papain. 

«Chlorophyll derivatives—control inflammation and promote 
healthy granulation. 

PANAFIL Ointment contains papain powder 10%, urea U.S.P. 

10%, and water-soluble chlorophyll derivatives N.N.R. 0.5% in 

a hydrophilic ointment base. Available in 1-ounce and 4-ounce 

tubes on prescription only. 

Literature and samples for clinical trial available on request. 

(1) Miller, E. W.: New York State J. Med. 56:1446, 1956. 

(2) Morrison, J. E., and Casali, J. L.: Am. J. Surg., to be pub- 

lished. (3) Garnes, A. L., and Barnard, R. D.: Angiology, in press. 


PANAFIL FOR IMPROVED ENZYMATIC THERAPY 


COMPANY mount VERNON, N.Y. 
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restores vitality 


THERACEBRIN 


(Pan-Vitamins, Therapeutic, Lilly) 


for a really vigorous multiple-vitamin regimen 


Pn bottles of 
30, 100, and 500 


Cc. 
DISTINGUISHED MEMBER OF THE Zi FAMILY OF VITAMINS 
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VOLUME 92 


The American Journal of Surgery 


DECEMBER 1956 


NUMBER SIX 


HE field of medicine has advanced to such 

an extent in recent years that we are con- 
stantly on the threshold of greater accomplish- 
ments for all mankind. Constant and tireless 
efforts are bent toward relief and aid for the 
maimed and crippled and the diseased—for 
prevention and cure. Hours, weeks, months and 
years of fruitless and fruitful search and 
research must go on to approach the unattained 
goal of Utopia. However, medicine can make 
life more pleasurable and useful in the years to 
come. It is axiomatic that no one can know 
everything about anything, and so medicine, as 
an art and science, has developed many fields 
of specialization. The human body being what 
it is, however, no specialty can claim unto 
itself specific boundaries of demarcation. Hence 
the specialist must be well versed in all phases 
of medicine and surgery, and other subjects 
of relative importance. 

In a recent survey by the United States 
Department of Public Health, trauma to the 
maxillofacial area stood high on the list of 
injuries—within the first five. Obviously, all 
such injuries cannot be cared for by the maxillo- 
facial surgeon; there just are not enough men 
so trained. It therefore becomes the duty of 
the physicians specializing in this field to train 
more men in this work, and to do so requires 
many centers for postgraduate teaching. 

Before discussing the question of postgradu- 
ate training, it might be well to note that all 
surgeons should have some training in maxillo- 
facial’ surgery because many smaller cities 
which support a few surgeons do not have a 


MAXILLOFACIAL SURGERY 


Editorial 


sufficient amount of work for the full time 
efforts of a maxillofacial surgeon. It is therefore 
incumbent upon the general surgeons to care 
for any such problems which may arise. 

Although medical schools have many prob- 
lems in their teaching curriculum, it would be 
definitely advantageous to include lectures on 
maxillofacial surgery. Whetting the appetite 
can stimulate the desire for eventual further 
training and perhaps research. In maxillofacial 
surgery, as in all other areas of medicine, re- 
search problems stretch to the horizon—and 
beyond. 

A training program in this field should be of 
sufficient duration and educational content to 
enable the young maxillofacial surgeon to 
begin the practice of this specialty in a scien- 
tific manner. The mere provision of clinical 
material in adequate amount and variety, plus 
physical facilities, is not sufficient to train 
young men for this work or any other work. 
There must be competent maxillofacial sur- 
geons who are willing and able to devote an 
adequate amount of time for teaching and 
training resident physicians. 

It is also essential that these training centers 
include a staff of qualified men in adjunct 
medical services departmentalized so as to 
cover the scope of general surgical training and 
to conduct training in such surgical specialities 
as are to be included in well rounded training 
programs. There should also be adequate 
provision for the study of basic medical 
sciences in their practical applications to the 
clinical work. Such training programs should 
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be thoroughly organized and conducted under where the knowledge of dental problems is 
continuous supervision. involved. 

Maxillofacial surgeons with training in It is incumbent upon the maxillofacial sur- 
medicine and dentistry, and with fully ade- — geons of today to provide and train the maxillo- 
quate graduate training, are in the envious facial surgeons of tomorrow. 
position of being able to provide many patients Casper M. EPSTEEN, M.D., D.D.S., 
with total care at one source, particularly Chicago, Illinois 
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From the Plastic Surgery Service, Department of Surgery, 
Washington University School of Medicine, St. Louis, 
Missouri. 


OVERAGE of facial defects by skin graft is 
C important for function and appearance 
(with a possible effect on the patient’s personal- 
ity), especially in view of the relative frequency 
of deep burns of the face. Skin grafts replace 
tissue which has been lost by excision or 
trauma. 

Function of skin in the face includes protec- 
tion of the eyes, maintenance of water-tight 
integrity about the mouth, coverage of other 
features and sufficient skin throughout for 
normal movement and comfort. Appearance, 
inseparable from function, includes freedom 
from scars, tightness and contractures, the 
patient’s appearance being as close to normal 
as possible. 

The frequency and need for coverage by skin 
graft following deep burns of the face is demon- 
strated almost daily by the deep scarring and 
contractures resulting from spontaneous heal- 
ing. Full-thickness loss of skin in the face 
requires replacement as in other parts of the 
body, contrary to the impression of those not 
intimately concerned with the later treatment 
of deep burns. 

Reconstruction of features has been facili- 
tated and results improved by the development 
of specialized free grafts. Composite grafts 
from the ear are used to replace nasal de- 
fects. Supraclavicular full-thickness skin grafts 
are superior in color match and for kinetic 
possibilities. 

Use of a flap is avoided whenever possible 
because of the multiple operative steps neces- 
sary; and although appearance may be satisfac- 
tory in repose, facial expression is impossible. 


Causes of Loss of the Facial Skin. The cause 


of full-thickness loss of skin about the face is 
usually the same as in other parts of the body. 


Skin Grafts About the Face 


James BarRETT BROWN, M.D. AND Minor P. Fryer, m.p., St. Louis, Missouri 
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for Skin Grafting. 


Burns of thermal origin are the most com- 
mon, these burns of the face resulting from 
fire, flash or hot liquids. 

Acid burns of the face are not uncommon in 
industry. These burns are usually deep and 
require early skin grafting; otherwise particu- 
larly heavy scarring will result from spon- 
taneous healing. 

Electrical burns are more often of industrial 
origin,® but in children such burns in and 
around the mouth usually result from the 
placing of a live plug in the mouth. As in other 
parts of the body, this type of burn is usually 
deeper but less extensive. 

Burns resulting from radiation are seen with 
increasing frequency either as an acute burn 
immediately following exposure or in the 
chronic phase some years after repeated less 
intense exposure. Progression to the chronic 
phase, with the ultimate development of car- 
cinoma if the burned skin has not been re- 
placed, has been previously described.? 

Extensive areas of loss of skin in the face can 
result from trauma other than burns, as in 
extensive avulsions of the face commonly seen 
in automobile accidents. Immediate primary 
definitive repair with local tissue and skin 
grafts is possible more often in this type of 
trauma than in losses due to burns. 

Immediate Care of Open Area and Preparation 
Ideal immediate care of the 
local burned area may eliminate the necessity 
for skin graft coverage by preventing the con- 
version of a superficial burn to a deep burn. In 
addition, if there is total loss of all skin ele- 
ments, there is more rapid preparation of the 
area for a skin graft. 

A fine mesh grease gauze pressure dressing 
protects the burned area, relieves pain, provides 
for surgical drainage and invites healing if deep 
skin elements have survived the initial trauma. 
Dressings are changed as often as necessary to 
keep them clean, and each change is accom- 
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panied with careful cleansing and conservative 
surgical débridement of non-vital tissue. 

Skin Grafting of the Larger Areas About the 
Face. Skin grafts to the cheek, forehead, chin, 
nose and lips are done to secure a_ healed 
wound, to remove scar, release a contracture, 


replace abnormal skin or a tumor and to pre- 


vent the development of carcinoma as in 
radiation dermatitis. 

Open wounds require adequate preparation 
if the skin graft is to take. All non-vital tissue 
is removed. Multiple dressings are usually em- 
ployed to remove the drainage, accompanied 
with cleansing with soap and water. The 
dressing itself is of the same type as that 
described for use on a fresh burn, except that 
immediately preceding the grafting operation 
the dressing may be moistened with 1: 4000 
aqueous zephiran.” 

Coverage with a skin graft is not done if 
cellulitis is present, although all open wounds 
are contaminated with a variety of organisms. 

Granulation tissue and the healing edge of an 
open wound are excised for a smoother end 
result. 

Choice of the donor site is made on the basis 
of the best color match, type and character of 
skin available. Full-thickness skin grafts may 
be used to cover limited areas in the cheeks, 
forehead, lips, chin and nose. 

The supraclavicular and lower regions of the 
neck are ideal sites for full-thickness skin grafts. 
The color match is usually closest to the face, 
and the normal relationship of this skin to the 
platysma muscle give it softness and unlimited 
kinetic possibilities. 

The postauricular regions are a source of full- 
thickness skin grafts for use in the face but 
are even more limited in size and may occa- 
sionally be too red in color. 

The donor site left by removal of a full- 
thickness skin graft can be left to heal spon- 
taneously but is usually sutured together if 
small, or covered with a split-thickness graft. 

Split-thickness skin grafts are used when 
larger areas require coverage. A good take is 
expected even with questionable ‘“‘minute 
blood supply.” The thickness of a split graft 
may equal a full-thickness graft taken from 
some areas. The ultimate result may be indis- 
tinguishable from a full-thickness graft. 

Split-thickness skin grafts may be easily cut 
with a skin graft knife from any area that can 
be flattened. Suction blocks may be used to 
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get a wider graft, or one of the variety of derma- 
tomes may be of assistance in removing the 
split graft from some regions. 

Split grafts taken from the inframammary 
area usually are of excellent texture for use on 
the face. 

The graft is usually cut larger than the 
facial defect so that it may overlap the edges. 
The advantage of using one large sheet of skin 
rather than smaller pieces is obvious, both 
from the technical standpoint of application 
and the expected final result. 

The graft is sutured in place over the facial 
defect, usually with multiple small sutures 
which can then be tied over the dressing. Fine 
mesh grease gauze is placed over the graft 
and the sutures tied over a layer of fluffed 
sterile mechanic’s waste. Strips of adhesive tape 
may further aid the fixation. Firm, steady 
pressure is secured with a gauze bandage wound 
around the head and face. 

The split graft donor site is dressed with a 
fine mesh grease gauze pressure dressing and 
heals in approximately two weeks. 

The grafted site is usually dressed for the 
first time on approximately the fifth day, at 
which time the sutures may be removed. Subse- 
quent dressings are done as necessary, but 
fixation is usually required for another week. 

Excision of scar and release of a contracture 


. requires meticulous dissection down to a good 


minute blood supply. This dissection results in 
a surprisingly larger defect than the extent of 
the scar removed. These larger healed areas 
about the face, as was described for an open 
wound, are better covered with a thick split- 
thickness graft after all scar pull and tightness 
has been relieved. Contractures about the 
mouth and nose are released until the parts 
come into normal and _ proper position; this 
procedure usually requires opening out into 
surrounding unscarred skin. Darts are made in 
the edges to break up any straightline pull. 
Fixation of the graft with sutures and dressing 
is done in the same way, but the initial dressing 
may not be done for seven days. Excision of 
contracting scars and closure in another direc- 
tion rarely relieves the situation, since in a deep 
burn of the face there is a general deficiency of 
skin through the face. There is no excess for 
function even normally in the face, except in 
persons in the older age group. 

After excision of abnormalities of the face 
such as angiomas or tumors, the remaining 
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Skin Grafts About the Face 


Fic. 1A. Deep burn of face which had healed spon- 
taneously, with contracture of the eyelids and general- 
ized tightness throughout the face. 


defect is usually covered with a split-thickness 
graft in a similar manner at the same operation. 
However, it may be advisable to postpone 
coverage for a superior ultimate result. 
Radiation dermatitis is one of the most 
common reasons for skin grafting in the face. 
The effect of an acute radiation burn may 
require early replacement, but more often the 
delayed results of treatment of less intensity 
necessitate skin substitution. The chronic 


radiation dermatitis usually appears some 
years after repeated exposures and will progress 
through the stages of atrophy, telangiectasis, 


keratosis, ulceration and the eventual develop- 
ment of carcinoma if it is not prevented by 
removal of the radiated skin. 

Split-thickness skin graft coverage can usu- 
ally be employed at the same time the affected 
skin is excised. However, the take of the graft 
may be compromised by the poor “minute 
blood supply” which is  characteristically 
associated with radiated tissue. Only very 
occasionally is delay in coverage necessary. 
The graft itself is cut and applied in the same 
manner as previously described. 

Skin Grafting of the Evelids. Reconstruc- 
tion of the eyelids has frequently been necessary 
on an emergency basis. Healing following loss 
from any cause in or around the eyelids pulls 
them away from their normal contact with the 
globe. Exposure of the cornea has resulted in 
ulceration and can progress to the eventual 
loss of an eye. 

Treatment is release of the contracture and 
replacement of that which has been lost. After 
the contracture has been opened, the deep scar 
is meticulously excised down to normal tissue. 
In many instances much of the muscle has been 
replaced by scar which must be actually dug 


Fic. 1B. Same patient as Figure 1A. Contracting scar 
in all four eyelids was literally “dug out’’ and the lids 
were resurfaced with thick split grafts to get the 
mucosa up to protect the eyes. Most of remainder of 
face subsequently resurfaced with free grafts, making 
emotional expression possible and relieving constant 
discomfort. 


out to release the evelid completely. Adequate 
release has been accomplished when the eyelid 
comes up into contact with the globe. (Fig. 1.) 
Slight overcorrection is desirable; however, 
undercutting normal skin and coverage with a 
graft is not only unnecessary but also requires 
secondary trimming. 

Surgical adhesion between the lids is infre- 
quently necessary when there is marked con- 
tracture. Usually more skin can be added to a 
contracted eyelid if only one is done at a time. 

Coverage by skin graft, after adequate 
release of the contracture and excision of the 
deep scar, can be done with a thick split-thick- 
ness graft or a full-thickness graft. The best 
available skin is used. Split-thickness skin 
grafts may be removed from the chest wall 
because of the character of the skin. Applica- 
tion of the graft to the eyelid is essentially the 
same as that described for the cheek. The best 
fixation is applied by tying the long sutures 
over the fine mesh grease gauze mechanic’s 
waste dressing. Antibiotic ophthalmic ointment 
is placed in the eye before the eye is closed and 
the remainder of the dressing is wound around 
the head for counterpressure. 

Supraclavicular or full-thickness grafts from 
the lower region of the neck may give superior 
coverage, better color match and offer better 
kinetic possibilities in reconstruction of the 
eyelid. This type of graft has been discussed 
previously but is mentioned again because of 
the importance of and the technical difficulty 
in getting the best possible result in one 
operation. 
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Brown and Fryer 


Fic. 2. A and B, composite free graft from the crus of the helix of the ear used to replace defect in ala of nose in one 
operation. Lining of nostril, cartilaginous support and covering skin in one composite piece as a free graft is outlined 
by sutures as shown on fifth postoperative day. Details of donor site illustrated in (A). C, appearance after one month. 


Free Composite Grafts to the Nose. The ala 
of the nose is frequently destroyed in burns of 
the face or by other trauma. Reconstruction 
requires lining in addition to the outside skin 
and an intervening support. A free composite 
graft from the ear supplies the two surfaces of 
skin and the cartilaginous support in one 
operation. (Fig. 2.) Local or distant flap sub- 
stitution usually requires more than one opera- 
tive procedure and the ultimate result is 
usually bulky and noticeable at best. 

The edge of the alar defect is opened back 
to good minute blood supply, and a pattern 
for the graft is cut from a sheet of sterile cello- 
phane or used x-ray film. Using this pattern, 
the composite graft is marked out in the most 
suitable portion in the rim of the ear. Full- 
thickness of this section of the ear is then 
excised with a knife, taking care not to dis- 
locate the cartilage from between both layers 
of skin. The graft is then meticulously sutured 
with fine sutures on all surfaces, including the 
cartilage, into the defect in the nose. The 
dressing, which supports and fixes the graft, is 
changed on approximately the fifth day but is 
maintained for ten to fourteen days. The ear 
can usually be repaired at this operation, but 
larger defects may require preliminary ad- 
hesion to the scalp and secondary coverage 
with a free graft. 

Large losses of alar may be rebuilt with 
successive composite ear transplants. 

Ear Reconstruction with Free Grafts. Ears 
are frequently burned off, are lost from other 
types of trauma or may be congenitally absent. 
Partial or total reconstruction is performed 
with the use of local tissue and free grafts. 
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Total reconstruction usually requires three 
basic steps and there is no further addition of 
scars. 

The first stage is dependent on the amount of 
ear lost, the condition of the surrounding skin 
and, if the ear is congenitally absent, the posi- 
tion of those elements present. Scarred sur- 
rounding skin will require replacement with a 
free graft at some time; this replacement is 
better done first. 

At the second stage the support to the con- 
structed ear is added. Previously shaped car- 
tilage is implanted in a pocket in the proper 
position. 

After three to six months the third stage is 
carried out; this stage consists of raising the 
implant and covering its posterior surface and 
the defect in the scalp with a skin graft. In 
some instances both surfaces of the implant 
are free skin grafts. 

Intraoral Skin Grafts. Substitution for de- 
ficient oral mucosa can be done with skin grafts. 
A need for added lining in the mouth can result 
from losses due to burns (most commonly elec- 
trical or due to a caustic), intraoral infection 
and osteomyelitis of the jaw, or may be asso- 
ciated with lack of development of the jaw or 
ankylosis of a joint. 

Excision of scar and release of contracture is 
done in the same manner as described for other 
parts of the face. All tightness is released and 
the scar removed back to a good minute blood 
supply. 

The donor site should be as free from hair as 
possible since the transplanted skin obviously 
maintains its original characteristics. A split- 
thickness graft gives the best assurance of a take. 
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Skin Grafts About the Face 


Adequate fixation of a graft in the mouth is 
usually possible with the long sutures at the 
edge tied over the dressing. Dental compound 
or other hard material such as a “stent” is 
usually unnecessary. lodoform gauze into which 
balsam of Peru has been incorporated is 
preferable. 


SUMMARY 


Free skin grafts are the simplest direct means 
for coverage of facial defects. Release of con- 
tractures and all tightness by excision of the 
deep scar to a good minute blood supply is 
followed with replacement of lost tissue with a 
skin graft. Particular areas about the face 
require specialized free grafts such as those 
from the supraclavicular region and com- 
posite grafts from the ear to the nose. 
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zB the pursuit of our work in free skin grafting 

it has always seemed obvious to us that we 
are making little use of the tissue in which we 
were most interested, i.e., skin and the nutrient 
media in which the transplanted skin was 
grown (tissue fluid). Most accepted technics 
today use as dermal replacements plane sur- 
faces such as sheets, strips, postage stamps or 
any other geometric configuration that either 
suits the surgeon or his actual needs. This to 
us seems like an extreme waste of valuable 
epithelial tissue, especially in situations where 
‘ our needs are great and our supply limited. 
With this thought in mind, we have searched 
for a new approach to the problem of epidermal 
transplants. This thought has been evaluated 
upon a mathematic and theoretic basis. 

We know that if a 1 inch square of split- 
thickness skin is placed upon a recipient bed 
that has been denuded of its skin, the trans- 
plant will grow peripherally, Le., from the 
margins of the graft outward. This would make 
the outer margins of our graft the most impor- 
tant factor for transplant regrowth. It is an- 
other well known fact that the smaller a body 
is, the greater is its surface in relation to its 
volume. If we want to increase the surface 
margins of our skin transplant, we have merely 
to decrease both the size and volume of our 
graft. Strips and sheets of skin have too great a 
volume of tissue for the amount of surface re- 
growth potential. In areas where donor epi- 
dermis is limited, this method of transplant is 
extremely wasteful. To increase our regrowth 
potential the thought occurred to us to cut 
microscopic epithelial grafts, and our efforts 
were then directed toward this logical goal. 

To determine mathematically the exact 
growing surface of a 1 inch square of skin, we 
merely add the sum of the four 1 inch margins. 


The Theory of the Microdermatome’ 


JouNn A. JENNEY, M.D. AND Pincus SHERMAN, M.D., D.D.s., New York, New York 


This would give us 4 inches of lateral growing 
surface. 

If we cut this 1 inch square into four equal 
parts by perpendicular bisecting cuts and then 
separate these four equal smaller 14 inch 
squares, we find by addition that we have 
8 inches of growing surface. If we continue to 
cut each square equally again and again by 
perpendicular bisecting cuts, we find that the 
area of surface growth will increase by a definite 
geometric progression. Theoretic infinity in 
this case would be the surface of one single cell 
multiplied by the number of cells in the 1 inch 
square of skin. We use the 1 inch square as a 
denominator for comparison only. We have 
purposely omitted the cube from which all cuts 
must be made to avoid unnecessary confusion 
at this point. Let us suppose we could cut an 
epithelial cell graft clump of approximately 
20 cells. Let us compare mathematically the 
lateral surface growth area of the 1 inch square 
with the surface area of the 1 inch square that 
has been cut into all of its 20 cell clump 
components. 

The average squamous cell is approxi- 
mately 10 microns. Inasmuch as a micron Is 
1/25,000 of an inch, there would be 2,500 cells 
in 1 linear inch. If we used 20 cells as our aver- 
age clump, we would then get 125 clumps to a 
linear inch. This squared would be 15,625 
clumps maximum to the square inch. Taking 
600 microns or .024 inch as the average lateral 
surface of a 20 cell clump, we then multiply 
15,625 by .024 and find that we have 375 inches 
of growing surface. By comparison, then, if we 
had a machine that would cut a 1 inch square 
of skin which has a 4 inch growth surface into 
all of its theoretic component 20 cell clumped 
particles, we would have 375 inches of growth 
potential. 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, March, 1956, New Orleans, 
La. (Adjudged one of the prize-winning papers for original work in the field for the year, by the Essay Committee of 


the American Society of Maxillofacial Surgeons.) 
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Fic. 1. The microdermatome. 


Fic. 2. Parts of the microdermatome. 


The advantage of this growth potential is 
obvious. Using present methods of grafting 
severe burns or extensive tissue loss, we are 
many times confronted with a lack of donor 
areas. Delay in grafting in these cases is neces- 
sary, as we wait for small areas of donor site 
to re-epithelize before we take another cut. 
With a machine that could obtain such growth 
potential from small areas of skin no matter 
where the skin exists, we would be in a better 


position to re-epithelize any or all denuded 
recipient sites. 

We can compare this new approach of re- 
epithelization of a denuded area to the growing 
of a new lawn. If we were to approach the prob- 
lem of a lawn, we would find that we could 
either sod the lawn with a truckload of sod 
removed from some other area, or replace the 
lawn with the tremendous growth potential 
of a bag full of seeds. The microscopic grafts 
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Fic. 3. The cutter head. Note the intake slot, the ser- 
rated cutter blade and small opening for flushing the 
cutter head. 


cut by the microdermatome would be the seeds 
that would regenerate the recipient site. 
(Figs. 1 to 3.) 

The mechanics of making microscopic grafts 
is difficult and complex. The first approach was 
to remove a split-thickness skin graft from 
the body using the usual technics in vogue 
today and then breaking it down to its smallest 
component parts by various mechanical and 
chemical methods. These methods were not 
satisfactory because our finished products were 
devitalized or damaged tissues, and regrowth 
was unreliable. We had to find an effective way 
to remove microscopic grafts directly from a 
donor site with little trauma. 

It is true that pinch grafts and needle point 
grafts taken by hand is a step in the direction 
of the microscopic graft. The pinch graft has 
a definite limitation as the volume of the graft 
is too large for its surface growth potential. 
The needle point graft is also too large. This 
has the added disadvantage in that the harvest- 
ing of these grafts is too time-consuming. 

Our next efforts were concentrated in the 
direction of an instrument that would effec- 
tively cut small viable epithelial grafts directly 
from a donor site. On a trial and error basis, we 
finally came upon a small rotary-toothed blade 
that would cut the epithelium cleanly with 
little trauma. A small area of skin was pulled 
through a slot by means of mechanical suction 
and then a rotary blade removed the micro- 
scopic cuttings. We now had the cuttings but 


Jenney and Sherman 
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were still faced with the problem of collection 
and distribution of these minute cuts. 

The use of a fluid as a means of flushing 
the cutter was then devised. This fluid served 
a twofold purpose. First, it water-cooled our 
rotary cutter head so that the temperature 
within the machine would remain well below 
the critical point of vitality, 110°F. or 44°c. 
Second, as the fluid washed across our cutter 
head, it picked up the small microscopic cut- 
tings and carried them with minimal trauma to 
our collecting bottle. Once the cells were col- 
lected, the distribution of the cuttings to the 
recipient areas became apparent. As long as we 
were to have negative pressure in the machine, 
we would utilize its opposite component, posi- 
tive pressure. This pressure would spray the 
suspension of grafts onto the recipient site. 
The solution used as the vehicle for collection 
and distribution must be physiologic in charac- 
ter, and therefore a balanced salt solution such 
as Locke-Ringer’s was deemed advisable. 

The size of the epithelial cuts had to be 
calibrated. We learn from skin physiologists, 
as well as scientists working with tissue culture, 
that minute clumps of epithelial cells, 1.e., 3 to 4 
cell groups, grow less readily than clumps of 
30 to 40 cells. There seems to be a physiologic 
protective mechanism in the intercellular sub- 
stance which aids the growth of the larger cell 
groups. No critical data are available at this 
time to indicate the most efficient size of a cell 
group. This, as well as other critical data, is in 
the process of investigation and will be re- 
ported at a later date. 

We knew, then, to obtain a practical micro- 
dermatome we had to have the following: (1) 
power to run our machine, (2) negative pres- 
sure to pull the skin through the slot as well as 
to pull fluid from a reservoir across our cutting 
head into a collecting bottle, and (3) positive 
pressure to spray our suspension to the recipient 
area. 

The instrument itself had to pass certain 
critical criteria in order to be adaptable for 
surgical use: It should be small and simple 
enough for maneuverability and ease of opera- 
tion. It must be constructed of material that 
can be readily sterilized without change of 
fixed value. It must have a leak-proof hydraulic 
system. After much experimentation and re- 
search it was decided that power, suction and 
pressure had to be brought in to the instrument 
from outside sources. 
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Theory of Microdermatome 


An instrument utilizing all of the theories as 
outlined heretofore has been designed by the 
authors. This is only a preliminary report of its 
operations. Further intensive study, experi- 
mentation and research are necessary before 
the true value of the microdermatome is 
determined. 

The instrument has a mechanically driven 
rotary cutter which removes microscopic skin 
particles. The cutting blade has a toothed 
cutting edge. There are twelve effective cutting 
teeth measuring approximately 449 of 1 mm. 
high and spaced 849 of 1 mm. apart. Each 
tooth will cut an individual particle of skin. At 
normal running speed the cutter can theo- 
retically remove 21,000 particles of skin per 
minute. The cutter is flushed continuously 
while in use. A valved disc in the cutter head 
meters the flow of flushing solution. Five milli- 
liters of Locke-Ringer’s solution will flush two 
minutes of cutting time. The spray time is also 
calibrated within the machine. The spray time 
for distributing 5 cc. of suspension is approxi- 
mately twenty seconds. Adding these data, we 
see that in two minutes of cutting time we can 
theoretically cut 42,000 seedling epithelial 
particles and distribute them at the theoretic 
rate of 2,000 grafts per second. 

The cutter head can be calibrated to cut 
larger or smaller grafts, depending on our 
further research into the problem of maximum 
cell growth. The cells that are cut by our 


present machine are relatively uniform in size 
and shape. The average cut is approximately 
4 cells (40 microns) thick and approximately 
40 cells (400 microns) in length. 


SUMMARY 


1. It is believed that the growth potential 
of epidermis or other biologic substances is not 
efficiently utilized with present methods of 
grafting. 

2. We know that the smaller the graft, the 
greater is its surface in relation to its volume. 

3. By cutting tissue down to its most effi- 
cient cellular volume we increase the surface 
or growth potential by tremendous porportions. 

4. Micrografts or seedling grafts theoretically 
hold the greatest recipient growth potential 
from minimal donor area surface. 

5. An instrument, the microdermatome, has 
been described which can harvest micrografts 
and spray them on to any desired surface. 

6. Further growth studies are under way to 
determine and evaluate the true worth of this 
instrument. 


Acknowledgment: We wish to express our 
appreciation to Dr. James J. Morrissey and 
Dr. Stanley L. Lane for their helpful sugges- 
tions, and to the Pitco Products, Inc., Hanover, 
N. J., which has channeled its resources to aid 
us in developing the microdermatome. 
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HIS article is based on personal experience 
in the care of fifty-four patients born with 
a double cleft lip. Of these, thirty-eight were 
seen as infants who had had no previous sur- 
gery. Sixteen had been operated upon else- 
where and were seen for various secondary 
deformities associated with the cleft. 

In following up these cases and studying the 
early and late results, certain anatomic facts 
become evident: 

1. The premaxilla, when not attached to at 
least one side of the maxilla, may be carried 
forward excessively with nasal growth so that 
it is far anterior to the alveolar arch of the 
maxillary processes. (Fig. 1A.) 

2. The premaxilla might be called the key- 
stone of the maxillary alveolar arch; and when 
it has been carried too far forward during 
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Management of the Bilateral Cleft Lip 


with Protruding Premaxilla’ 


Tuomas D. Cronin, M.p., Houston, Texas 


fetal development, the two halves of the 
maxilla may come together behind it, thus nar- 
rowing the arch as a whole. (Fig. 1B.) 

3. The prolabium represents the central 
portion of the lip, and in the primary repair 
should be used for this purpose only. 

4. The columella is usually short and often 
is almost non-existent. (Fig. 1C.) A variable 
amount of flatness of the nasal tip must there- 
fore be accepted, at least temporarily. 

The majority of operations recommended in 
the past have utilized a flap of skin from each 
side of the lip, turned medially beneath the 
prolabium (Koenig, Maas, Rose and Thomp- 
son,!? Barsky,* and Padgett and Stephenson"). 
This practice has obviously arisen because the 
prolabium appears to be smaller than the lip 
fragments on each side. However, incorporation 


Fic. 1. A, the premaxilla and prolabium have been carried out to the tip of the nose. B, with the keystone (pre- 
maxilla) of the maxillary arch out of place the two halves of the maxilla fall together behind it. C, columella almost 


non-existent. 
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Bilateral Cleft Lip with Protruding Premaxilla 


of the prolabium in the lip with resultant 
muscle pull and activity stretches it out and 
stimulates growth. 

In my experience it is a mistake to use anv 
lateral lip skin to lengthen the prolabium. 
(Fig. 2.) With rare exceptions, all such lips 
become too long. They hang as a curtain, hiding 
the upper teeth completely, and are always 
short from side to side, resulting in a small 
mouth. In addition to the long, tight-lipped 
appearance, it has been noted that the circular 
scar contracting around the island of prolabial 
skin frequently causes it to stand out as a dome 
above the surface of the rest of the lip. 

It is my firm opinion that cosmetically and 
functionally the repair of a double cleft lip 
requires the use of the prolabium to form the 
full vertical length of the central portion of the 
lip. Adams and Adams,! Browne,’ Schultz,” 
Vaughn” and Davis" use the prolabium in this 
manner. The lip is relaxed and full from side to 
side because longitudinal length (which can 
ill be spared) has not been sacrificed to achieve 
vertical length (which soon becomes excessive). 
(Fig. 3.) 

Many variations in technic have been used 
for utilizing the prolabial tissue to form the full 
length of the center of the lip. The vermilion has 
been removed completely from the prolabium 
by Brown and associates.’ Such lips usually 
have no sign of a cupid’s bow. Axhausen,? 
Schultz® and Trusler et al.!* leave the ver- 
milion of the prolabium to form its entire 
lower border. Vaughn" leaves the vermilion 
attached to the lower margin but uses some 
of the vermilion from the lateral sides of the 
cleft to build up the prolabial vermilion to a 
thickness equal to the lip on each side. This is 
the method which I prefer. 

Adams and Adams,' Huffman,!! Slaughter'® 
and others repair the lip in two stages, one side 
at a time, in order to avoid setting back the 
premaxilla. Brown et al.? Vaughn’ and 
Schultz” repair both sides at the same time, 
setting back the premaxilla in cases of excessive 
protrusion. I prefer the one-stage lip repair, 
as it seems easier to obtain a symmetric lip. 
Where recession of the premaxilla is necessary, 
it is carried out about six or eight weeks before 
the repair of the lip, rather than simultane- 
ously. Action of a simultaneously repaired lip 
might cause excessive motion at the point of 
junction in the vomer, possibly resulting in 
non-union. 
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Fic. 2. Typical result when lateral lip flaps are used 
below the prolabium. Lip is too long vertically and too 
short horizontally. 


TECHNIC OF REPAIR FOR DOUBLE CLEFTS 
OF THE LIP 


The technic to be described was arrived at 
after experience with two types of repair: (1) 
the use of lateral skin flaps beneath the pro- 
labium and (2) use of the prolabium for full 
length of the lip but trimming off all of its 
vermilion and substituting lateral vermilion 
flaps. These methods were given up for the 
reasons mentioned previously. Point A’ (Fig. 4) 
is taken first just inside and a little lateral to 
what appears to be the base of the columella. 
Then B’ is marked at a point as far down and as 
lateral as possible. The same procedure is done 
on each side, keeping the two B’s as far apart 
as possible on the prolabium, as all the distance 
gained here gives that much additional length 
to the lip from side to side. Point A is placed 
at the tip of the base of the ala and point B is 
placed at the peak of the cupid’s bow. The in- 
cision A-B is through and through the lip, and 
the vermilion flaps Y and X (the narrow bit of 
skin attached to them is trimmed off with 
scissors) thus formed are turned downward for 
future use. The floor of the nose is formed by 
turning down a small flap of mucosa from near 
the base of the septum and premaxilla, and 
suturing to a similar flap from the inner side 
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Fic. 3A, B and C. A, complete double cleft of lip and palate. B, natural protrusion of the lip. C, the slight depression 
in vermilion has since been corrected. The two vertical scars are quite inconspicuous. Note lack of bulging of pro- 


labium because a circular scar has been avoided. 


Fic. 3D and E. D, an extremely small prolabium and premaxilla. E, result of 
single operation on lip showing that even very small prolabia can be used to 


form the full length of the lip. 


of the base of the ala and nose much as de- 
scribed by Axhausen.? When this method is 
completed on each side, a doubled No. 4-0 
plain catgut suture is used to take a bite in 
the muscle at the base of the right ala. The 
needle then passes subcutaneously through the 
base of the columella and out into the cleft on 
the left where a bite is taken in the muscle at 
the base of the left ala. The suture is again 


carried back by the same route to its starting 
point where it is tightened up and tied, thus 
approximating the point of the ala to the base 
of the columella on each side. The skin of the 
floor of the nose is approximated with fine silk 
sutures which can be inserted and left long 
before tying the basic catgut suture if desired. 
It is advisable to retain a generous amount of 
skin in the floor of the nose even though the 
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Fic. 3F, G and H. F, double cleft of lip and palate with marked protrusion of premaxilla. G and H, result following 


recession of premaxilla and later a single operation on lip. 


floor may thus seem excessively wide, because 
this skin will be used subsequently to lengthen 
the columella. The vermilion border is next 
lines up at each cleft and sutured with No. 6-0 
silk and the remainder of the vertical wound is 
closed with similar material. If the prolabium 
is short, it is stretched downward with skin 
hooks so that the vermilion border of the lip 
and prolabial portions can be accurately ap- 
proximated. Now the prolabial vermilion is 
cut loose from its attachments to the pre- 
maxilla and the lateral vermilion flaps are cross 
lapped beneath it to produce a normal fullness 
and length to this part of the lip. It is essential 
to leave as large a piece of prolabial vermilion 
attached as possible because it is the presence 
of this vermilion that breaks up the unsightly 
circular scar effect seen when all of the ver- 
milion is removed. It is usually necessary to 
trim this vermilion to a triangular shape as the 
lateral vermilion flaps are fitted beneath it. 
If there is a deficiency of lateral vermilion 
tissue for building up the central part of the 
lip, the fact is accepted for the time being, 
because perhaps a year or so later a revision 
can be done with shifting of mucosa and ver- 
milion to fill out this lip which was basically 
well constructed at the original operation. The 
main object is to get the prolabium incor- 
porated in the full length of the lip, thereby 
producing a fundamentally good lip. 

At the completion of this operation there is 


usually only one striking abnormality, namely, 
the flat nasal tip due to the short columella. 
The alae are flared because they are of normal 
or longer than normal length. This flatness is 
accepted with the knowledge that there will be 
some (although often slight) growth of the 
columella, but that in any event the columella 
can be lengthened surgically at a later date. 


THE PREMAXILLA 


In this series of thirty-eight double cleft 
lips seen primarily, twenty-two patients had 
excessive protrusion of the premaxilla. This is a 
definite complication to the repair of both the 
lip and the palate. It must be faced first with 
respect to the repair of the lip. Marked pro- 
trusion, if uncorrected, makes approximation 
of all parts of the lip extremely difficult, if not 
impossible, in some cases. Solutions to this 
problem have fallen into two groups: The first 
is the setting back or recession of the premaxilla. 
The second is closure of the lip in two stages, 
one side at a time. Setting back the premaxilla 
has gotten a bad name among some authorities 
such as Slaughter.!2 With some methods the 
premaxilla becomes a loose fragment giving 
inadequate support to the lip and subject to 
displacement between the maxillary fragments 
or into the nose or some other direction. These 
authorities also believe that section of the 
vomer results in retrusion of the premaxilla. 
It is true that if bony union of the vomer or 
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firm attachment to one or both maxillas is not 
obtained after resection, the premaxilla is likely 
to be loose and may atrophy. However, if 
bony union of the vomer is obtained, the pre- 
maxilla gives adequate support to the lip. 
Wedge or triangular-shaped resection from the 
vonier tilts the teeth lingualward. 


Fic. 4A. Lines of incision are indicated by the dotted 
lines A-B and A’-B’. The vermilion flaps Y and X are 
formed by trimming off the skin, leaving as much bulk 
or thickness as possible for use in building out the thin 
prolabial vermilion. The triangular flap Z of the pro- 
labium is made as large as possible in order to prevent 
a U-shaped scar around the prolabium which would, by 
subsequent contracture, cause bulging of the prolabial 
skin. 


When the premaxilla is set back (as will be 
described herein) so that bony union of the 
vomer occurs, the previously mentioned dis- 
advantages do not occur and it becomes pos- 
sible to repair both sides of the lip at a single 
operation. A protruding premaxilla exaggerates 
the shortness of the columella; and when the 
premaxilla is set back, the columella, although 
short, becomes apparent as a structure. (Fig. 5.) 
When the lip is closed over a protruding pre- 
maxilla, a peculiar bulge of the center of the 
lip occurs and the tip of the nose is quite flat. 
(Fig. 6.) In these cases the premaxilla actually 
is out of place with relation to the nose. It has 
grown toward the tip of the nose and setting 
it back improves the relation of the nasal tip 
and columella. Pressure of the repaired lip on a 
protruding premaxilla cannot accomplish this 
adequately. Also, the maxillary processes may 
come together behind the protruding pre- 
maxilla. (Fig. 1B.) If the force is great enough, 
the vomer and septum may buckle and nasal 
obstruction will result. Attempts to close both 
sides of a lip over a markedly protruding pre- 
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maxilla is likely to result in partial or complete 
separation of the suture line and spreading of 
the scar, so that subsequent major revision is 
required. 

In two-stage repair of the lip the first side 
is usually easy; however, this repair twists the 
premaxilla to that side, widening the gap to be 


Fic. 4B. Showing closure of lip. 


closed on the second side. Due to the increased 
width of the cleft, the twisted premaxilla and 
the distortion of the prolabium from the 
previous repair, the second stage becomes much 
more difficult because of the excessive tension 
on the suture line and the problem of attaining 
a closure symmetric with the first side. As 
pointed out before, the lip repaired over a 
protruding premaxilla often has a_ bulging 
appearance and accentuation of the flat nasal 


tip. (Fig. 6.) 


TECHNIC OF RECESSION OF PREMAXILLA 


A 2 cm. incision (Fig. 7) is made over the 
inferior free border of the vomer about 1 cm. 
posterior to the premaxilla. The mucosa is 
elevated from each side of the vomer, care 
being taken to avoid tearing the mucosa. The 
amount of protrusion is measured and 3 to 
4 mm. less than this amount of vomer are 
removed as one rectangle, using a sharp osteo- 
tome to get clean-cut surfaces. (Fig. 8.) It is 
better to move the premaxilla back too little 
rather than too much. With a right-angle palate 
knife, a horizontal cut is made in the septal 
cartilage toward the bridge of the nose so that 
the premaxilla can be slid straight back without 
tilting of the teeth, which would occur if a 
triangular wedge were removed. A Kirschner 
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Bilateral Cleft Lip with Protruding Premaxilla 


Fic. 5. A, before recession of protruding premaxilla. B, showing better defini- 
tion of columella following recession of premaxilla. Nothing else has been done. 


6A 


6B 


Fic. 6. A, protruding premaxilla. B, note prominent bulge of lip when an ex- 
cessively protruding premaxilla is not recessed. Note also that this protrusion 
accentuates the shortness of the columella. (Compare with Figure 5.) 


Fic. 7. A, mucosal incision for recession of protruding 
premaxilla. B, the premaxilla has been set back some- 
what less than what might seem to be a perfect correc- 
tion. C, slight additional backward displacement of the 
premaxilla occurs after the lip is repaired. 


A 


wire .035 inch in size is drilled through the 
premaxilla in the lower prolabial area until 
the point comes out on the cut surface. The 
drill is removed and the excess wire cut off. 
The vomer is lined up carefully and the Kirsch- 
ner wire driven in the rest of the way with a 
mallet. The resected piece of vomer is then cut 
into small chips and packed around the junc- 
tion and the mucosa is sutured. The protruding 
end of the wire is cut off short so that the 
prolabial tissues can be pulled up over it, thus 
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minimizing chances of infection around an 
exposed pin. 

About six to eight weeks later the Kirschner 
wire is removed and the lip repaired over the 
premaxilla which is now solid. Usually after a 
few days of pressure from the repaired lip the 


Fic. 8. Rectangular resection of vomer and septal 
cartilage. Note the horizontal incision of septal cartilage 
extending toward tip of nose. This is also a submucous 
incision and is best made with a small right angle palate 
knife. This incision permits the premaxilla to slide 
straight back without buckling of the septal cartilage 
and without abnormal angulation of the teeth such as 
occurs when the frequently advocated triangular wedge 
of vomer is removed. The Kirschner wire, K, is driven 
solidly into the thick inferior part of the vomer, firmly 
fixing the premaxilla in its recessed position. Note that 
the wire has been cut off just short enough so that the 
prolabial soft tissues completely cover it, thus minimiz- 
ing the possibility of infection from exposed metal yet 
permitting easy removal later through a small stab 
incision over the easily palpable wire. 


premaxilla rests back closer to or against the 
maxilla. Rectangular excision and Kirschner 
wire fixation has been used in seven cases. In 
none of these cases has retrusion of the pre- 
maxilla been noted, although it has occurred 
in previous triangular-wedge resections of the 
vomer where bony union of the vomer has not 
been obtained. Recession of the premaxilla 
was done only in cases of marked protrusion. 


CONCLUSIONS 


1. The best results in the repair of double 
cleft lips were obtained when the prolabium 
was used to determine the vertical length 
of the middle of the lip, the prolabial vermilion 
being left attached inferiorly and augmented 
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by cross lapping of lateral vermilion flaps 
beneath it. 

2. Excessive protrusion of the premaxilla 
was corrected by removal of a rectangle of 
vomer and fixation with a Kirschner wire pre- 
liminary to later repair of the lip. 

3. One-stage repair of the lip was carried out 
approximately six weeks after the recession of 
the premaxilla. 
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Oral Manifestations of Hematologic Disease 


WALTER Datirtscu, M.D., D.D.s., Chicago, Illinois 


From the Department of Oto-Laryngology of the University 
of Illinois and from the Surgery Service af the Cook 
County Hospital, Chicago, Illinois. 


HE tissues of the oral cavity reflect the 

state of general health and indicate the 
presence of systemic disease. This is especially 
true in those disorders affecting the hemato- 
poietic system. 

Oral manifestations of blood dyscrasias may 
appear early in the course of such disease. 
Frequently oral symptoms are the subjective 
complaints which first compel the patient to 
seek medical aid.'! The dentist or the oral sur- 
geon may be the first to be consulted. 

Signs of hematologic disease, when found in 
the mouth, are distinctive and characteristic 
although not necessarily specific. 

Patients seen with a lesion of the mouth, 
throat or neck of an atypical character (such 
as unusual pallor, hemorrhage from the mucous 
membrane or under the skin, sore throat, ulcer- 
ations, swollen gingivae, pigmentations and 
lymph node enlargement) should undergo 
hematologic study. As Osgood and Ashworth 
state, there is probably no more important 
indication for a careful hematologic examina- 
tion than sore throat or stomatitis.? Unless 
such examination is made, serious mistakes 
may result. 

On the other hand, patients with a known 
blood dyscrasia should always have a thorough 
oral examination and proper care. 

In like manner, patients complaining of such 
general symptoms as weakness, dyspnea, ataxia 
and paresthesia should be suspected of having 
a blood disturbance and should be studied from 
that point of view. They should be questioned 
specifically as to dietary habits, medicinal or 
drug ingestion and exposure to chemical or 
radioactive substances. Thus a history of 
deficient diet may give a clue leading to a 
diagnosis of vitamin, iron or liver deficiency. 
A story of occupational or accidental exposure 


to toxic substances may disclose the cause of 
an aplastic or agranulocytic disorder. 

By questioning it should also be determined 
whether any relatives have had similar ailments 
and particularly whether any have displayed a 
tendency to have bleeding episodes or jaundice. 

The examination of these patients is best 
considered in three categories: (1) a general 
physical inventory including color and appear- 
ance of the skin and mucous membranes, and 
enlargements of the lymph nodes, liver and 
spleen; (2) a search for specific signs in the 
mouth, throat and nose; and (3) careful labora- 
tory studies of the peripheral blood and bone 
marrow, coagulation and bleeding tests, and 
biopsy. 

General Signs and Svmptoms Indicative of 
Hematopoietic Disease. From early times the 
medical practitioner has routinely inspected 
the conjunctivas, the hands, and the nail beds 
in a search for anemia. Next the tongue was 
observed not only for the presence of a “‘coat- 
ing”’ but also for color, texture, size, movement 
and state of hydration. In performing this 
routine, probably not enough attention was 
then, or is even at the present time, directed 
toward searching for specific signs in the oral 
tissues. Significant findings which indicate dis- 
turbance of the blood-forming tissues may be 
revealed not only in the mouth but also in 
changes in the adjacent bone structure and in 
the regional lymphatics. 

The differentiation of color changes occur- 
ring in the skin and mucous membranes is of 
value.* Thus we may distinguish the waxy 
white paleness of severe acute anemia (like 
that following severe hemorrhage), the sallow 
pallor of aplastic anemia, the lemon-colored 
tinge of pernicious anemia and the grey, pallid 
cast of leukemia. 

Also to be discerned is the congested deep 
redness and varicosities of polycythemia; the 
dark cyanosis of congenital disease of the 
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Fic. 1A. Purpura, thrombocytopenic. Petechiae in lips, Fic. 1B. Scorbutic gingivitis. Bleeding and swelling 
tongue and beds of fingernails; bleeding, ulcerated and especially involving the marginal and interproximal 
infected gums. gum tissue; large ecchymoses in thighs. Patient was a 


chronic alcoholic who ate a limited variety of food. 

heart or lungs and also that due to chronic 
methemoglobinemia. process such as subacute bacterial endocarditis. 

The examiner should look for pigmentations. | Larger accumulations of extravasated blood 
The yellow pigmentation of jaundice may be may infiltrate as ecechymoses under the mucous 
more clearly seen in the soft palate as well as |= membranes and under the skin. These petechial 
in the sclera and skin, and may indicate an _—_ and ecchymotic signs of a bleeding tendency 
increased rate of hemoglobin destruction. The — suggest a diagnostic consideration of purpura, 
dark spots found on the tongue in Addison’s _ either thrombocytopenic of an idiopathic type 
disease may be present before other symptoms or a secondary variety in conjunction with 
of emotional and physical weakness and low leukemia, aplastic anemia, scurvy (Fig. 1B) 
blood pressure. The paragingival gum tissue and toxic or infectious conditions. Other than 
should be inspected for pigmentations resulting — these signs of a bleeding tendency, the mucous 
from chronic ingestion of heavy metal. De- | membranes look normal in thrombocytopenic 
posits due to bismuth and mercury therapy are —_ purpura. In leukemia and aplastic anemia they 
now seen less often, and when present will be = may show infiltrations and ulcers. In scurvy 
associated with the anemia of the underlying — the gingival margin may be swollen and in- 
constitutional disease (e.g., syphilis). Similar fected, and may have a peculiar purplish hue. 
pigmentation in the gingival areas resulting Frank bleeding, in the form of a continuous 


ge from lead poisoning may be accompanied with oozing from the gingival, may be an initial 
ne Z secondary anemia and basophilic stippling of | complaint. This symptom is always discon- 
ee the erythrocytes. certing to the patient as well as to the doctor* 
i Oral Signs and Symptoms Distinctive of — and can result in an alarming loss of blood. If 
Hematopoietic Disease. Petechiae and’ ecchy- due to true hemophilia, the patient, who is 
ot moses are often found in connection with the always a male, will have a history of previous 

af hemorrhagic diatheses. Small pinpoint to — episodes of prolonged bleeding. On questioning 
2 a match-head size petechiae may be found on it will be revealed that male relatives on his 
3 the tongue, the mucosa of the floor of the maternal side may have had similar experi- 
= ae mouth, the palate, lips and pharynx. Similar — ences. Usually no single point of origin of the 
=. lesions should be looked for in the skin, in the __ bleeding can be located and, again, the gingiva 
Ae nail beds and in the conjunctiva. (Fig. 1A.) does not appear inflamed. (Fig. 2A.) The blood 
i Embolic phenomena resembling these petechiae —_ remains unclotted for an excessively long time. 


may have a similar appearance and distribu- _If such bleeding takes place under the skin or 
tion but are more likely due to an infectious © mucous membranes, it continues to spread 
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Fic. 2A. True hemophilia. Diffuse continuous oozing 
from the gums. The blood remains unclotted for an 
excessively long time. The gums do not appear in- 
flamed or ulcerated. No single point of origin of the 
bleeding can be located. 


widely and by pressure on the neck structures 
will impair breathing and swallowing. (Fig. 2B.) 
Any slight trauma will provoke a bleeding 
episode. Repeated hemorrhages are common 
at the time when deciduous teeth are shed and 
again when the permanent teeth erupt through 
the gums. Inflammation and congestion from 
calcareous deposits predispose to bleeding. 
Injury from the vigorous use of toothbrush 
and toothpicks may initiate excessive bleeding. 
Especially dangerous hemorrhage may follow 
dental extraction. Where removal of teeth 
must be attempted, the procedure of exfoliation 
by means of elastic constriction (Fig. 3) may 
accomplish the desired result without inducing 
hemorrhage.’ Hemarthroses resulting from 


Fic. 3. True hemophilia. Rubber band procedure is 
being used to remove infected tooth without hem- 
orrhage. Progressive constriction produces 
atrophy of the root attachment and causes te- 
exfoliate. Adjacent space indicates where ce 
cisor was shed in same manner without bleedir 
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Fic. 2B. Hemophilia. Hemorrhage infiltrating under 
the tongue and into the floor of the mouth and neck. 
Pressure on trachea seriously impaired respiration and 
swallowing. 


repeated hemorrhages into the intra-articular 
spaces are a frequent finding in patients with 
hemophilia and should be looked for as cor- 
roborative evidence. In the acute stage the 
patient’s joints are painful, hot and swollen. 


4 


Fic. 4. Acute transitional cell leukemia. Large pendulous 
clot in right nasal passage. Epistaxis, pharyngeal and 
oral bleeding were constant. Secondary infection, pre- 
dominantly with fusospirillar organisms, aggravated 
the patient’s cachexia. 
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Fic. 5. Pernicious anemia. Atrophic glossitis. Tongue 
is smooth, shiny, glistening with atrophic papillas. The 
patient was fair, blue-eyed and had prematurely grey 
hair. 


The overlying skin is discolored. Subsequently 
marked deformity and limited function result. 

Similar bleeding from the mouth and gums 
in the form of a generalized continuous oozing 
may be an early symptom of acute leukemia or 
a later development in the course of other 
blood disorders, including chronic leukemia, 
Hodgkin’s disease and aplastic anemia. In 
these latter conditions the hemorrhagic tend- 
ency becomes manifest when the platelet 
count is severely decreased as a result of dam- 
age to bone marrow. This bleeding may be 
especially severe from the nose and pharynx 
(Fig. 4), and often resists all local measures of 
control. Transfusion of fresh whole blood does 
the most good. The differentiation as to the 
true cause must be made by a careful taking of 
the patient’s history and accurate hematologic 
tests. In leukemia the history will not disclose 
similar previous hemorrhages in the patient 
or in his male relatives on the maternal side; 
the coagulation time will not be unduly in- 
creased but studies of the blood and bone 
marrow will reveal the characteristic leakemoid 
cell picture. 

In all the blood disorders accompanied with 
hemorrhage into the mouth, gross infection of 
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the gingival and faucial mucosa is a frequent 
sequel. The accumulated blood deposits are 
excellent culture media for bacteria, especially 
for the ubiquitous Vincent’s organisms.® Con- 
tributing factors are the lowered resistance, 
both local and general, due to a lack of mature 
neutrophils and an impaired blood supply. An 
anaerobic environment fostered by clot and 
membrane formation favors a deep invasion 
of the spirochetal form of Vincent’s organism. 
Thrombophlebitis may develop and produce 
gangrenous stomatitis with a sloughing necrosis 
resembling noma or cancrum oris. 

Some measure of benefit can be obtained by 
attempting to control or limit this secondary 
infection. Oxidizing mouth washes of hydrogen 
peroxide solution (1:4) will help to remove 
accumulated clots and will act as an anti- 
septic. The adequate use of antibiotic therapy 
will also be of value to increase the patient’s 
comfort.’ 

The tongue is the site of characteristic 
changes in the anemias. Early in the course of 
pernicious anemia the tongue may appear 
swollen and red and feel sore. Later in this 
disease the mucosa and papillae atrophy and 
then the tongue has a pale, shiny, smooth, 
glistening appearance. It is seldom coated in 
pernicious anemia. (Fig. 5.) Furring of the 
tongue with anemia is more suspicious of 
gastric carcinoma. 

The “‘beefy” red tongue of chronic hypo- 
chromic microcytic anemia is observed in con- 
nection with iron deficiencies, avitaminoses, 
pellagra and sprue.’ Often this glossitis is pain- 
ful and associated with an angular cheilitis or 
perléché and also with recurrent aphthous 
ulcers or canker sores within the mouth. 
(Fig. 6A and B.) At times the tongue is 
shrunken in appearance.’ This combination 
of oral findings is found more frequently in 
middle-aged spinster women who, living by 
themselves, do not prepare proper meals but 
subsist on snacks of “tea and toast.” They 
often show a striking resemblance in facial 
appearance and may exhibit a photogenic 
dermatitis of the neck and hands. In such pa- 
tients a diagnosis of vitamin deficiency and 
even pellagra may be entertained. Dysphagia 
and esophageal spasm may be an additional 
complaint and then the clinical picture is that 
of the Plummer-Vinson syndrome. Gastric 
analysis is indicated to determine the existence 
of achlorhydria. In these forms of deficiency 
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Oral Manifestations of Hematologic Disease 


Fic. 6A. Microcytic, hypochromic deficiency anemia. 
Tongue red and painful, “shrunken.” Recurrent 
aphthous ulcers, “canker sores” and angular cheilitis. 
This patient also had a pigmented scaling dermatitis 
affecting the back of the hands. 


anemias, iron and vitamin therapy yield good 
results. In pernicious anemia, liver extract and 
vitamin Byes continue to be the treatment of 
choice. As with all blood tissue disturbances, 
the determination of the cause of these symp- 
toms and consequently the proper treatment of 
them depends on correlation of clinical and 
laboratory data. 

Ulcerations. The aphthous ulcers referred 
to in the preceding paragraph are usually 
regular in outline, clean in appearance with a 
sharp margin, and have a slightly depressed 
floor. A halo or zone of redness due to inflam- 
matory reaction surrounds each lesion, ard 
often swelling and tenderness of a regional 
lymph node can be demonstrated. These 
aphthae or canker sores start as a vesicular 
elevation; the superficial epithelium is sepa- 
rated by a serous accumulation and peels off, 
leaving a denuded base. The uncovered nerve 
endings account for the painful character of 
these lesions especially when irritated by coarse 
food or variations in temperature. 

In contrast to these characteristics are the 
necrotic types of ulcerations found in the 
mouth and pharynx in patients with severe 
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Fic. 6B. A second patient remarkably similar in age, 
sex, history of dietary deficiencies, facial appearance 
and clinical findings. Beefy tongue, red, swollen, sore. 
Photogenic dermatitis. 


neutropenia or agranulocytosis. In this condi- 
tion the ulcers are irregular and sloughing in 
appearance. They are covered with a dirty, 
greyish white membrane. There is an absence of 
inflammatory reaction surrounding such le- 
sions. Bacterial growth is prolific; the tissue 
cells undergo necrosis and a foul odor is present. 
Similar ulcers may involve the mucosa of the 
genital, gastrointestinal and respiratory tracts. 
The diagnosis depends on a history of ingestion 
of amidopyrine or other drugs, the severe 
clinical course plus the blood and bone marrow 
findings of marked leukopenia and neutropenia. 
The prognosis is very grave in severe acute 
forms but varieties of recurrent chronic types 
have been described. The same type of ulcera- 
tion may occur in other disorders in which 
there is a depression of the blood-forming 
tissues, especially affecting the production of 
mature leukocytes. Aplastic anemia, aleukemic 
leukemia and infectious mononucleosis some- 
times produce similar lesions. Damage to bone 
marrow from radiation, arsenic and benzoyl 
poisoning are additional causes. Treatment 
must depend on the removal of any etiologic 
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Fic. 7A. Monocytic leukemia. Patient first came to the 
dentist complaining of “swollen jaw.” Right side of 
face was swollen but there was no pain or toothache. 


factors, transfusions, antibiotics'!® and _ the 
adequate use of local cleansing and antiseptic 
medication. 

Infiltrations. A striking finding in the mouth 
is produced by extensive infiltration of masses 
of leukemoid cells into the mucosa and sub- 
mucosa. This is especially pronounced in the 
monocytic type of leukemia.'! There is a great 
distortion of the gum contour with heaping 
up of the gingival margin, often to such an 
extent that the crowns of the teeth are covered. 
(Fig. 7A and B.) The clinical appearance 
resembles that of hypertrophic gingivitis or a 
dilantin® reaction. Bleeding and infection are 
also a part of the picture, but the true nature 
of the gingival disturbance can be established 
by biopsy and, of course, by the blood and bone 
marrow examinations. The skin may exhibit 
similar areas of leukemic cell infiltration (leu- 
kemids). Local treatment of this gingival con- 
dition by the dentist is of little aid. Dental 
extraction may provoke a sudden violent 
increase in the severity of the underlying blood 
disease. 
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Fic. 7B. Massive infiltration of gum tissue by leukemia 
cells. The lower teeth are covered by “heaping up” of 


gum tissue; bleeding and ulceration of upper gum. 


Lvymphadenosis. Lymphatic tissue hyper- 
trophy and hyperplasia is a frequent finding 
concomitant with other evidence of blood dis- 
ease. When the facial, submaxillary and cervi- 
cal areas are involved, it would seem proper to 
include a consideration of such lymph node 
enlargement in this discussion. 

Tonsillar Enlargement. An unusually 
marked enlargement of the tonsils is seen in 
lymphatic leukemia. Because there is no evi- 
dence of local infection, this severe and rapid 
enlargement is atypical and not in keeping 
with the course of ordinary tonsillitis. It may 
occur early, before lymphadenopathy is dis- 
cerned elsewhere. Tonsillectomy must be 
guarded against, as such misguided surgery has 
resulted in an acute exacerbation and severe 
hemorrhage. 

Enlargements of Lymphatic Tissue and Nodes. 
Enlarged nodes in the neck or about the face 
and jaws are often an early sign of Hodgkin’s 
disease. The nodes are discrete and unilaterally 
enlarged. At first it may appear that only a 
single chain of nodes is affected. On palpation 
they have a resilient or “‘rubbery” consistency. 
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Oral Manifestations of Hematologic Disease 


Fic. 8. Lymphadenosis (lymphatic leukemia). Lym- 
phatic tissue hypertrophy and hyperplasia especially 
involving the periauricular, submandibular and cervi- 


cal nodes concomitant with similar tonsillar and oral 
manifestations. 


Lymphosarcoma may first be discovered as 
hypertrophy of a cervical lymph node. This 
enlargement is firmer, indurated, adherent and 
less likely to be discrete. 

The chronic type of lymphocytic leukemia 
also exhibits lymph node enlargements. Loca- 
tion, size and consistency may vary consider- 
ably. These enlarged nodes are especially 
affected and altered by radiation therapy. 
(Fig. 8.) 

Infectious Mononucleosis. This disease is 
also termed glandular fever. There is a sudden 
onset with fever, tonsillar enlargement and 
sore throat. Sometimes epistaxis is the first 
symptom. The cervical lymph nodes are quite 
enlarged and tender, followed with enlarge- 
ment of other nodes and a palpable spleen. The 
blood picture is rather characteristic, showing 
an increased leukocyte count of up to 40,000, 
with a 50 to 80 per cent proportion of lympho- 
cytes. The blood serum contains an agglutinin 
for sheep’s cells, producing a positive Paul- 


Fic. 9. Reticulosis (xanthomatosis, Schiiller-Christian 
disease). “‘ Moth-eaten” rarefactions seen in roentgeno- 
grams appear early in the mandible and often precede 
bony defects in the skull and elsewhere in the skeleton. 


Bunnell or heterophilic test when the titer is 
elevated. This test is almost specific and aids 
in differentiating infectious mononucleosis from 
lymphatic leukemia. Epistaxis has been men- 
tioned as an initial symptom, but other hemor- 
rhagic manifestations may occur. We have 
witnessed an almost fatal hemorrhage following 
tonsillectomy. 

Changes in Bone. At times changes of the 
bone structure of the face and jaws may be 
detected as part of the picture of a blood 
dyscrasia. 

Multiple myeloma or myelomatosis may be 
considered as such a disease. Radiographs of 
the skull may reveal ‘“‘punched-out”’ rarefac- 
tions. These are due to replacement of bone 
structure by tumor-like masses of myeloma 
cells. Other similar rarefactions may be found 
in the ribs, sternum and spine. The involved 
areas are painful and tender. The blood may 
show anemia and the bone marrow shows 


—— 
7 
4 
é 


increase of plasmacytes. The urine contains 
the Bence-Jones protein in a majority of the 
cases. 

Reticulosis or disturbances of the reticulo- 
endothelial system should be mentioned here. 
In the type known as xanthomatosis or Hand- 
Schiiller-Christian disease rarefactions of the 
mandible and the skull develop frequently and 
early.!® X-rays of the teeth and jaws will dis- 
close these ‘‘moth-eaten” defects in the bone. 
(Fig. 9.) These decalcified areas are filled with 
lipoid foam cells. Accompanying diabetes 
insipidus and proptosis of the eye are charac-. 
teristic. The blood may show anemia, leuco- 
penia and a hypercholesterol content. 

Radiation injury may be detected by x-ray 
examination of the bones and the blood picture 
may reflect the results of radiation damage to 
the bone marrow. In the course of radiation 
treatment of tumors of the mouth (or of the 
face) the jaw bones, especially the mandible, 
may suffer injury. Osteitis results. This is 
evidenced on roentgenograms by a diffuse 
“mottled” appearance due to osteoporosis and 
osteosclerosis. 

Infection, osteomyelitis and sequestration 
subsequently develop. Healing is impaired. 
Dental extraction may be followed with pro- 
longed suppuration. 

Radioactive poisoning from the internal in- 
gestion or inhalation of radioactive substances 
(e.g., watch dial paints, radioactive water) 
results from the deposits in the bones of minute 
amounts of these materials which maintain 
continuous activity. Roentgenograms show not 
only the mottling due to radiation osteitis but 
also peculiar caries-like lesions on the tooth 
surfaces. These are areas of limited decalcifica- 
tion resulting from ionized tissue changes and 
are termed “‘focal necrosis.” The combination 
of radiation osteitis in the alveolar bone and 
focal necrosis in the teeth is so typical that it 
may be considered pathognomonic of radio- 
active poisoning.'! A considerable occurrence of 
sarcoma of bone follows prolonged radiation 
osteitis. 

The changes in blood and bone marrow due 
to excessive exposure to radiation are those of 
aplastic anemia, hemorrhagic purpura and 
agranulocytosis. Severe anemia, hemorrhages 


and necrotic ulcerations are found in the soft 
tissues. 
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SUMMARY 


Manifestations of hematologic disease af- 
fecting the oral cavity and contiguous areas 
have been considered. 


Oral signs and symptoms of blood dyscrasias 
are frequent and are often seen early in the 
course of such diseases. Many times such 
evidences are distinctive and characteristic. 
Specific search for these signs should be a part 
of all routine physical examinations. 

Unusual changes in oral tissues such as color 
or texture variations, bleeding tendencies, 
swelling, ulcerations, necrosis, lymph node 
enlargements and atypical bone findings may 
be manifestations of a serious hematopoietic 
disorder. 


Thorough blood and bone marrow studies 
correlated with the history and clinical findings 
are essential to arrive at a correct diagnosis and 
permit of proper treatment. 

Surgeons, internists, dentists and otolaryn- 
gologists must cultivate an awareness of the 
close relationship between signs of oral disease 
and hematologic disorders. 
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Results of the Vomer Flap Technic 
Used in Surgery of the Cleft Palate during 
the Past Eleven Years 


FreED Dunn, m.p., New York, New York 


\¥e cleft palate is fortunately one de- 
formity for which a great deal can be done. 
For more than 100 years operations have been 
devised and performed for this defect. This 
article is chiefly concerned with clefts involving 
the hard palate. Since the latter part of the 
nineteenth century most of the procedures have 
followed a more or less general pattern, which 
involves undermining the palatal soft tissues 
and creating sufficient relaxation of these soft 
tissues to permit their approximation in the 
midline. These procedures in general were 
based on the principles laid down by von 
Langenbeck. In the hands of the competent 
surgeon, closure is invariably obtained. I used 
this general method for many years until I was 
able to observe patients operated upon by this 
method who had grown to adulthood. 

In nearly all of these adults there was a 
marked lack of development of the upper jaw 
with a consequent sinking in of the face below 
the malar prominences; there was a normal 
nose and lower jaw, producing a distressing 
dished-in facies. Some men thought that this 
lack of growth was part oi the cleft palate 
picture and that it was inherent in these cases. 
The orthodontist was then brought into the 
case and asked to perform the impossible, 
namely, to stimulate the growth of the upper 
jaw sufficiently to accommodate a full com- 
plement of normal-sized teeth and to correct 
the dished-in appearance of the face. Let it be 
said here that orthodontia can only shift teeth 
in existing bone; it cannot create bone. As a 
result, these affected children spent years under 
orthodontic care trying to achieve that which 
could not be done. The final result was poor, 
and in all too many instances the patient 
withdrew into a psychopathic fortress, lonely 


and alone. This result was not caused by the 
cleft palate itself, but rather by the way in 
which the defect had been closed. (Figs. 1 to 4.) 

In analyzing the situation, it became evident 
that the cause was the procedure of elevating 
the soft tissues from the underlying bony parts, 
introducing scar tissue which restricted growth 
as well as interfering with the blood supply to 
the growing bone. This was made more patent 
when we observed adult patients who had 
never undergone surgery. These persons had 
full, well developed facies and upper dental 
arches which were fully grown and which 
matched the lower dental arch in size and 
shape, proving conclusively that the dished-in 
facies and underdeveloped upper jaws were not 
an intrinsic part of the original deformity but 
were the result of the surgical technic employed. 

In 1946 I started to use the soft tissue cover- 
ing of the vomer or nasal septum to close the 
defect in the region of the hard palate. This 
tissue is delicate but highly vascular and, if 
manipulated gently, lends itself admirably as a 
free, floating flap unsupported on either the 
nasal or oral side. 

The procedure is simple and I have had no 
failures with it, except for two cases in which 
the vomer was rudimentary and the tissues 
could not close the defect without having 
tension placed on them. The technic of opera- 
tion has been described elsewhere. 

Results have been most gratifying. There is 
no interference with the growth of the upper 
jaw. The bony dental arches grow as they 
should normally, and provide ample space for 
the accommodation of the teeth. No longer do 
sixteen teeth try to erupt in a bony arch which 
is too small and which can accommodate only 
a few teeth, forcing them to erupt irregularly. 
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Fic. 1. Twenty-three year old patient with cleft palate 
operated upon by elevating the soft tissues from the 
palatal bone, showing the lack of development of the 
upper jaw and contiguous facial bones. 


Fic. 3. An adult operated upon in the same way as 
patient in Figure 1. The normal-sized lower jaw does 
not occlude with a single tooth in the underdeveloped 
upper jaw. The stunted upper jaw was caused by the 
surgical technic employed. 


The facies are well developed; there is no 
submalar depression and no interference with 
the natural development of the maxillofacial 
structures. There is little loss of blood during 
surgery and no postoperative shock. 

From an orthodontic standpoint, in those 
cases in which there is no cleft of the alveolar 
arch, growth is normal with no more incidence 
of dental irregularity than is to be found in 
children without cleft palates. In those cases 
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Fic. 2. Same as Figure 1; patient is a thirteen year old 
girl. The deformity will become more accentuated and 
orthodontia cannot correct it. 


in which the alveolar arch is cleft either uni- 
laterally or bilaterally the lateral segments 
themselves may be moved medially due to the 
muscular pressure of the lips and cheeks. This 
is a simple condition to correct inasmuch as the 
teeth are in good alignment and the segments 
themselves are moved laterally as one coherent 
mass. (Figs. 6 and 7.) 

In the alveolar cleft area there may be irregu- 
larities of the lateral incisor teeth, and in 
bilateral clefts the central and lateral incisors 
may erupt in poor position. These irregularities, 
however, are intrinsic in the cleft deformity 
and are due largely to the fact that there is an 
actual deficiency of bone at the margin of the 
alveolar cleft in the area in which these teeth 
erupt. These irregularities will always require 
the aid of the orthodontist and are usually 
present whenever the alveolar ridge is cleft. 
Outside of these incisal irregularities and the 
medial movements of the lateral segments, 
there are no more orthodontic problems than 
there are in a comparable number of children 
without cleft palates. This is a marked differ- 
ence from the cases in which the various 
modifications of the von Langenbeck technic 
were employed. These patients required years 
of orthodontic effort in an attempt to enlarge 
the upper jaw and provide space for the teeth, 
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Vomer Flap Technic in Surgery of Cleft Palate 


Fics. 4 and 5. Normal-sized teeth trying to erupt in a stunted (by the surgical technic employed) upper jaw which 


is too small to accommodate them. 


7 


Fics. 6 and 7. Children nine and eleven years of age, respectively, whose palates were closed by the vomer flap 
technic showing normally developed upper jaws and dental arches. In Figure 6 the lateral segments moved medially 
due to lip pressure. The segments were easily moved laterally in a few months. 


a procedure invariably doomed to failure. 
Speech is materially better because there is a 
minimum of scar tissue as well as an adequate, 
well formed palatal vault providing a good bed 
for the tongue. 

Most of the children with cleft palate who 
require psychiatric care do so because of the 
facial disfigurement produced by the under- 
developed facial bones. We have had no in- 
stance of a child requiring psychiatric care 
who has been operated upon by the vomer flap 
method. Many of the patients treated by 
elevation of the soft tissues from the bony hard 
palate are maladjusted and will remain so in 
spite of psychiatric aid. The face is a person’s 
social passport; and when the appearance has 
been permanently and badly disfigured by the 
surgery employed, psychiatry is not going to 
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be of much help. 

The surgeon is no longer doing his duty who 
merely strives to close this congenital palatal 
defect. It is incumbent upon him to choose a 
technic which not only will close the defect but 
also will do it in such a manner as not to inter- 
fere with the subsequent growth of the upper 
jaw and facial bones. This end result has been 
accomplished with the vomer flap technic, the 
only technic I know of which will do so. It 
reduces to a minimum the orthodontic care 
required and permits the upper jaw and facies 
to develop normally, thus preventing the 
development of the tragic facial appearance 
which keeps so many of these people from 
competing with their fellow men in adult life, 
with the consequent deep trauma to their 
personalities. 
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From the State University of lowa Hospitals, Iowa Citv, 
Towa. 


OR several years we used thick overlapped 
flaps for various types of repairs with no 
thoughts as to their origin or fears of complica- 
tion. It was our impression that they served 
definite purposes and posed few problems. We 
were somewhat dismayed when one of our 
colleagues denounced them as dangerous on 
the assumption that paring the skin from even 
a thick flap would deprive the denuded portion 
of its blood supply. Since that time we have 
continued to use imbricated flaps and have 
noted little or no decrease in free bleeding from 
a flap’s edge after removal of part of its cover- 
ing skin, and have not been aware of any 
necrosis after planting the denuded portion 
beneath skin surrounding the edge of a defect. 
A flap is usually fixed in position in such a 
way that the raw surface of the flap contacts 
the raw surface of the recipient bed over an 
area that is of the same size as the skin surface 
of the flap. (Fig. 1.) When carrying a flap for 
implantation into a field of diminished blood 
supply one may doubt that an adequate circu- 
lation between the flap and its bed can be 
established. In such an instance a larger re- 
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cipient area can be prepared for a larger flap 
and surrounding normal skin can be preserved 
by denuding the edges of the flap and inserting 
these bared edges beneath the skin surrounding 
the defect. (Fig. 2.) In addition to retaining 
normal integument around the defect it seems 
only logical to assume that valuable blood 
supply will be obtained both from the enlarged 
bed and from the undermined skin. (Fig. 3.) 
With the foregoing factors in mind one might 
be disposed to use massive imbricated flaps for 
repairs of heavily irradiated regions. (Figs. 4A 
and B.) 

The repair of a through-and-through defect 
is usually accomplished by edge-to-edge ap- 
proximation between a lined flap and the 
aperture that is being closed. (Fig. 5.) It seems 
logical to assume that a water-tight closure 
would be better assured if the flap were inserted 
in a dovetailed manner so that overlapping of 
the suture lines could be accomplished. (Fig. 6.) 
The paring of surface skin and skin graft lining 
from the flap allows such interdigitation be- 
tween the edges of the flap and the margins of 
the defect. (Fig. 7.) 

The loss of considerable subcutaneous tissue 
far beyond the boundaries of a fistula is often 


Fic. 1. The usual method of flap implantation. 
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ated by undermining surrounding skin and paring a comparable amount of 
skin from the flap. This maneuver also preserves the normal integument 
surrounding the area repaired by the flap. 
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Fig. 3. Compare the area of available blood supply with that illustrated in Figure 1 on opposite page. The flap has 
its nutrition increased by the larger bed in which it lies and by the tissue which overlies the imbricated flap. 
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Interdigitation between flap and through-and-through defect. 


Fic. 5. Usual edge-to-edge application of a flap to a through-and-through defect. 
Fic. 6. 
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Fic. 7. Shows imbricated flap used to repair an oral- 
cutaneous fistula. The edges of the flap are anchored 
in place by mattress sutures passing through intact 
skin at a considerable distance beyond the perimeter of 
the fistula. 


Fic. 8. Shows oral-cutaneous fistula with wide surrounding loss of subcutaneous tissue. The depression beyond the 
fistula is of such a degree that repair of the fistula alone would leave a disfiguring abnormality in contour. 


Fic. 9. By use of an imbricated flap the fistula is closed and the denuded portion of the flap has been carried beneath 


normal skin to fill the depression and restore nearly normal contour. 
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Fic. 10. Schematic representation of imbricated flap used to close fistula and restore contour. 


nearly as disfiguring as is the fistula itself. 
(Fig. 8.) Here a large partially denuded flap 
can be inserted beneath normal surrounding 
skin to restore contour. (Figs. 9 and 10.) 

We have encountered no definite reference 
in the literature to flaps employed in the man- 
ner we have described. However, we disclaim 
any originality for their use on the grounds that 


anything so simple must have been practiced 
long ago. 


SUMMARY 


We have attempted to describe and illustrate 
the use of imbricated flaps in the treatment of 
fistulas, contour defects and areas with poor 
blood supply. 
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§ ye object of this paper is to re-present a 
particular surgical technic for closure of the 
cleft palate which we have used for a period of 
thirty years with very satisfactory results in all 
respects. 

It has been extremely gratifying to see, with 
the evolution of the cleft palate story, how the 
ideas originally presented with the use of the 
bone-flap technic dovetailed into the more 
modern concepts of the rehabilitation of the 
child with a cleft palate as a whole. 

The use of the individual approach to man- 
agement of the cleft palate has now been almost 
completely abandoned throughout the country 
and the “team approach” is most commonly 
used. An honest evaluation of our results as 
well as those of others is beginning to evolve. 
Recent embryologic studies, serial dental casts, 
cephalometric x-rays, orthodontic evaluation 
and speech therapy evaluations are giving us 
increased impetus and added stimulus toward 
the continuation of the use of the bone-flap 
operation. 

Stark’s excellent treatise! points out that in 
the formation of the palate the mesodermal 
anlage is arranged in several masses along the 
anteroposterior axis. Multiple volumes of 
mesoderm are present as late as the 36 mm. 
stage when the palate becomes a single solid 
process on either side of the cleft. The shape 
of the hard palate is long and slender at first, 
widening in the 46 and 48 mm. embryos. The 
form of the mesoderm posteriorward is bipen- 
nate, the longer tail becoming the mass of 
muscle of the soft palate which hangs vertically 
downward, and the uvula. The shorter tail be- 
comes the hamular process lateralward. 

This important study would indicate that 
the bone-flap technic, which mobilizes each 
palatal process and its two mucosal coverings, 
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leaves this embryologic bipennate relationship 
of bone and muscle intact; this would be more 
like nature originally intended. We now have 
surgical and roentgenographic proof that the 
space produced between the palatal bone-flap 
and alveolus fills in with new bone so that the 
complete surgical result actually is a complete 
hard palate. 

An increasing interest has been shown in the 
broad-surface raw area produced by the muco- 
periosteal palate surgical technic. The conse- 
quent scarring over the broad surface may 
interfere with the normal development of the 
maxilla and expansion of the dental arches. It 
would also interfere with the mobility of the 
palate. This has been one of the bases for delay 
of surgery because of the patient’s age, and 
rightfully so under those circumstances. How- 
ever, in the bone-flap operation with the ab- 
sence of this factor, surgery can be begun 
without this fear when the patient is nine 
months of age. 

Our belief, as well as that in most clinics 
throughout this country and England, is that 
if surgery of the palate can be completed before 
the child learns to talk, the opportunity for 
good speech is at least 80 per cent higher, pro- 
vided the best anatomic closure of the palate 
has been done. 

The following impressions were gained sub- 
sequent to the examination of the study casts 
and cephalometric x-rays of twenty patients 
with unilateral clefts of the palate repaired at 
nine to eighteen months of age with the bone- 
flap technic: (1) The intermolar width between 
the first permanent molars was within normal 
limits as determined by its occlusal relationship 
with the lower molars. (2) The first permanent 
molar on the side of the cleft was in mesial 
version or class 2 relationship with the lower 
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molar on that side. (3) The teeth anterior to 
the first permanent molar on the side of the 
cieft were in lingual cross bite relation with the 
mandibular teeth. (4) The incisor teeth on both 
segments were in lingual cross bite in a number 
of patients. (5) The teeth next to the cleft were 
rotated and tipped toward the cleft. 


Fic. 1. Incisions made at sides of palate in antero- 
posterior direction starting around and behind the 
tuberosity of the superior maxilla on each side and 
extending forward approximately three-fourths the 
length of the hard palate. (From: Hystop, V. B. and 
Wynn, S. K. Bone flap technique in cleft palate sur- 
gery. Plast. er Reconstruct. Surg., 9: 97, 1952.) 


It is interesting to note in the embryologic 
studies that osteogenic mesoderm is present in 
the septum only of embryos with bilateral 
complete cleft lips and cleft palates. This 
would support our clinical observations that 
in the aid to mobilization of the paiatal flaps 
toward the midline it is at times necessary to 
separate the vomer attachment of the septum 
to one side of the unilateral cleft palate. This 
procedure has not harmed the development of 
these palates or superior maxillas following 
surgical closure. Apparently, without the dan- 
ger of destruction of osteogenic mesoderm in 
this attachment in the patients with unilateral 
cleft, no harm is done. This observation also 
helps to explain why in patients with bilateral 
cleft who have the protruding premaxillas, 
forcible push-back upon the protruding area or 
actually V-excision of the vomer behind the 
premaxilla causes growth deformity in the 
superior maxilla. Therefore, this procedure has 
been and should be universally abandoned. 

Before going on with the re-presentation of 
the actual surgical bone-flap technic it is im- 
perative that the following four points be 
brought out. 

1. No surgical operation is better than the 
surgeon performing it. Before an attempt is 
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made to do the bone-flap operation a surgeon 
should actually see the operation performed 
so that surgery is not completely done from 
the book. Many good operative procedures 
have been abandoned in past surgical history 
merely from the lack of complete understanding. 
2. We are not presenting the bone-flap 


Fic. 2. Chisel used through incisions to create bone 
flaps by fracturing hamulus processes and palatal 
process and forcing them to the midline in contact with 
the opposite process. Palate cleft stripped and pared. 
(From: Hystop, V. B. and Wynn, S. K. Bone flap 
technique in cleft palate surgery. Plast. e» Reconstruct. 
Surg., 9: 97, 1952.) 


operation as the panacea to all ills of the palate. 
Many palates not only are cleft but also are 
actually hypoplastic. 

3. If a good surgical repair has been com- 
pleted before fixed speech habits are formed, 
normal speech is accomplished often without 
specialized speech therapy. One of the essential 
bases of speech is being talked to and with, 
frequently as a part of everyday living. Failure 
to provide the proper stimulus will cause 
delayed or defective speech in the patient with 
a repaired cleft just as in the child with a nor- 
mal palate. 

4. The bone flap procedure is best done as a 
bilateral procedure. In the past the operation 
has been performed as a unilateral procedure 
in some clinics. We believe by doing the opera- 
tive procedure bilaterally one obtains a better 
action in palate elevation. The tensor palati- 
muscle arises high on the inner surface of the 
pterygoid plate, passes downward and forward 
forming a tendinous band that hooks around 
the hamular process to turn medially at a right 
angle, and inserts at the anterior segment of the 
palate. In the bilateral bone-flap operation the 
medial plate of the pterygoid, along with the 
hamulus process, is fractured toward the mid- 
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line which converts the tensor into a levator 
that re-enforces the action of the levator muscle. 


BONE-FLAP OPERATIVE TECHNIC 


Incisions are made at the sides of the palate 
in an anteroposterior direction starting around 
and behind the tuberosity of the superior 
maxilla on each side and extending forward 
approximately three-fourths the length of the 
hard palate. The line of incision is kept just 
inside the alveolar ridge in edentulous infants; 
and if teeth have erupted, just sufficiently 
away from the linguogingival border to pre- 
vent injury to tooth buds and roots. (Fig. 1.) 

A chisel is then used through these incisions 
to create the bone flaps by fracturing the 
hamulus processes and the palatal process and 
forcing them to the midline in contact with 
their opposite processes. (Fig. 2.) 

Care must be taken when moving the flaps 
towards the midline not to apply any leverage 
pressure up on the alveolar ridge, causing in- 
jury to the teeth unerupted or otherwise. Also, 
care must be taken not to strip the mucosa and 
periosteum from the palatal processes. A regu- 
lar staphylorrhaphy is performed at the same 
time. (Fig. 3.) 

Packs are placed ir the lateral incisions to 
control hemorrhage, which is not troublesome, 
and to hold the flaps in their new medial 
positions. 

The edges of the flaps are then freshened and 
sutured together using deep (although not 
completely incorporating the full thickness of 
the flaps), interrupted No. 3-0 silkworm sutures 
interspersed with No. 5-0 silkworm gut better to 
approximate the mucosa. Hard palate sutures 
incorporate only the mucoperiosteal margins, 
no bone. No attempt is made to place any 
sutures on the nasal side. Packs impregnated 
with furacin® ointment are placed in the iateral 
incisions to relieve tension of the suture line 
and control bleeding. 


CONCLUSIONS 


1. There is no clinical evidence of disturbed 
maxillary growth resulting from surgical repair 
of unilateral clefts of the palate with the 
“bone-flap technic.” 

2. The anterior cross bite is indicative of 
rotation of the bony segments by labial muscu- 
lar action of the repaired lip and not due to 
growth disturbance subsequent to the palatal 
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repair. Clinical support of this view is evidenced 
by the absence of anterior cross bite in patients 
with complete bony clefts of the hard palate 
without cleft of the alveolar process. 

3. The rotation and tipping of teeth next to 
the alveolar cleft is due to lack of supporting 
tissue in that area. 


Fic. 3. Edges of flaps sutured together using deep 
interrupted and mattressed No. 3-0 silkworm sutures 
interspersed with No. 5-0 silkworm gut. Packs impreg- 
nated with furacin ointment are placed in the lateral 
incisions to relieve tension of the suture line and control 
bleeding, and are attached with tapes to the cheeks to 
insure against loss. (From: Hystop, V. B. and Wynn, 
S. K. Bone flap technique in cleft palate surgery. Plast. 
é Reconstruct. Surg., 9: 97, 1952.) 


4. Cross bite of teeth anterior to the first 
permanent molars is amenable to orthodontic 
correction. Study, however, should be given to 
intercepting this situation with palatal appli- 
ances to control or counteract the labial muscu- 
lar action. 

5. In our hands, speech results have been 
much better in those cases in which the bone- 
flap operation was employed than in those in 
which the mucoperiosteal flap technic was used. 

6. The bone-flap operation reconstructs the 
palate in the manner that nature intended 
embryologic growth to keep developing. 

7. Since no clinical evidence of disturbed 
maxillary growth has been noted as the result 
of doing the bone-flap operation, we believe 
that correction of palate defects can and should 
be done before the patient starts talking and 
develops bad speech habits. 
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es methods of repair of the unilateral cleft 
lip have received much attention from 
plastic surgeons during the past twenty-five 
years since the publication of the monumental 
article by Blair and Brown in 1930.! Their 
work stimulated surgeons to perform better 
lip repairs by using a modification of the 
Mirault technic first published in 1844. The 
need for this stimulus was great because cleft 
lips repaired by the various linear methods of 
closure did not consistently meet the require- 
ments of a good lip repair. 

Variations of the Blair-Brown technic were 
popularly used to repair the unilateral cleft 
lip until approximately ten years ago, when the 
work of LeMesurier?*? became known. He was 
utilizing a principle of lip repair first published 
by Hagedorn in 1884! and subsequently re- 
vised in 1892.° 

The Mirault operation, modified and popu- 
larized by Blair and Brown, utilizes the prin- 
ciple of a triangular flap from the cleft side of 
the lip being transferred across the lower one- 
third. The Hagedorn operation utilizes the 
principle of a rectangular flap being shifted 
across the lower one-third of the cleft. 

There are, therefore, essentially three meth- 
ods of closure of the cleft lip: (1) linear repair, 
by which the margins of the cleft are pared and 
a straight-line closure is effected; (2) a repair 
which utilizes some form of a triangular flap; 
em (3) a repair which utilizes a rectangular 

ap. 

Within the past few years various modi- 
fications of Z repairs have been advocated 
by Cordoso,’? Tennison’ and Marks et al.,° all of 
which give excellent results in their hands. 

The contrast between the good end result of 
triangular flap repair and a rectangular flap 
repair is actually slight, since both procedures 
produce a Z type of scar. The essential differ- 
ences are in the degree of angulation of the 
arms of the flap and their size and location on 


American Journal of Surgery, Volume 92, December, 1956 836 


The Repair of the Unilateral Cleft Lip 


W. H. STEFFENSEN, M.D. AND E. A. SINCLAIR, M.D., Grand Rapids, Michigan 


the lip. Davis® stated in 1951 that it matters 
little which type of lip repair is used providing 
the end result meets the standards of a good 
lip repair. 

We continue to prefer the use of the rec- 
tangular flap method in all cases, modifying 
the dimensions of the flap and its insertion 
counterpart to suit the particular needs of the 
cleft. Although it is necessary to make basic 
markings for defining the lines of incision, such 
markings as produced in Figure 1 must not be 
considered inflexible and must be varied to fit 
the needs of the case. Furthermore, allowances 
must be made for the forces of tension, length 
of lip required, and in wide clefts the amount 
of material with which to work. Consistent 
use of one method with a wide degree of flexi- 
bility in its application continues to produce 
results which meet the basic requirements of 
a good lip repair, necessitating fewer secondary 
corrective procedures each year. 

The basic requirements for a good lip repair 


are: (1) accurate union of skin, muscle and 


mucous membrane; (2) symmetric nostril 
floors; (3) symmetric vermilion border; (4) 
slight eversion of the lip; and (5) a minimal 
scar which, by its contraction, will not interfere 
with the other stated requirements. 

The routine procedure is carried out essen- 
tially as follows (Fig. 1): 

1. The key points of the lines of incision are 
pricked with a needle dipped in dye. 

2. The line AB is measured approximately 
one-third of the normal length of the lip. The 
point A is marked on the vermilion border 
where the vermilion is of normal thickness. 

3. Point C, completing the triangle ABC, is 
placed at a point where, when lateral traction 
with a hook is placed here, it will make the 
line XC a vertical line and thereby make tri- 
angle ABC a right angle. Triangle ABC is 
usually marked slightly less than a right angle. 
It can later be enlarged if necessary. If the 


ty 
4 
: 
14 

2 

nee: 
| 
“ 
72 
H 


Unilateral Cleft Lip 


Ps. 2. Correction of incomplete cleft lip. (From: StEFFENSEN, W. H. Plastic é= Reconstruct. Surg., 11: 
49-55, 1953.'°) 


Fic. 3. Correction of complete unilateral cleft lip. (From: SrEFFENSEN, W. H. Plastic e* Reconstruct. 
Surg., 11: 49-55, 1953.'°) 
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Fic. 1. Operation as practiced by authors. 
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Fic. 4. Diagram of mucosal flap used for closure of 
buccal surface of lip in wide clefts. 


angle becomes greater than go degrees, how- 
ever, the end result is undesirable. 

4. A’ is next marked at a point where the 
vermilion is equal in thickness to that below 
the point A. A’B’ is made equal to AB. B/C’ is 
measured equal to BC. 

5. Incisions are then made with a No. 11 
Bard-Parker knife. The line B’C’ is incised 1 or 
2 mm. short of the point C’. It can be length- 
ened if necessary or its direction can be altered 
if desired. 

6. If the line B’C’ ts carried slightly toward 
the vermilion border making the base of the 
flap narrower than its end, and if the line AB 
can be placed cleftward of the point where the 
vermilion border takes a downward swing, a 
cupid’s bow can be effected. This is being 
accomplished with increasing consistency, par- 
ticularly in partial clefts. (Figs. 2 and 3.) 

7. Skin and mucous membrane edges are 
undermined slightly for accurate suturing. 

8. The muscle layer is approximated by 
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Fic. 5. Correction of deformity secondary to linear repair of cleft lip. (From: STEFFENSEN, W. H. Plastic 


Reconstruct. Surg., 11: 49-55, 1953.!°) 
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means of one No. oooo0 plain catgut suture at 
the midpoint of ABA’B’. A similar suture ap- 
proximates the muscle layer in line CC’X. 

g. AA’ at the vermilion border is next accu- 
rately approximated with a fine skin suture, 
and the remainder of the skin and mucous 
membrane is closed with fine suture material 
of the surgeon’s choice. 

In the past great emphasis has been placed 
on correction of the nasal deformity asso- 
ciated with the unilateral cleft lip. One of us 
(W. H. S.)* advocated this in an article pub- 
lished in 1949. 

Careful analysis of the cases repaired prior 
to 1949 have led to a modification of the con- 
clusions regarding the nostril repair and a 
striving only for the establishment of a good 
nostril floor." The nasal deformities in minor 
clefts undergo an amazing degree of balance 
over a period of a few years of growth without 
surgical interference on the alar cartilages, 
providing the nostril floors have been made 
symmetric. 

The nostril deformities associated with wide 
alveolar clefts are more amenable to secondary 
correction after a few years of growth when the 
work can be done on an alar cartilage which 
has greater stability and without the presence 
of a scarred nasal lining. When the secondary 
nasal adjustment should be done becomes a 
matter of individual case consideration, but it 
would appear wise to wait until facial growth 
has become fairly well established. 

The rectangular flap lip operation has 
among its advantages the fact that very little 
undermining of the cheeks is required to effect 
even a wide closure, thereby producing very 
little disturbance to the blood supply between 
the maxilla and the lip. Utilization of a flap 
of mucosa from the medial side of the cleft 
for closure of the buccal surface of the lip has 
been a distinct advantage in very wide clefts." 
(Fig. 4.) 

The rectangular flap technic is of great value 
in revision of lip deformities resulting from 
linear repairs. (Fig. 5.) 


CONCLUSIONS 


1. Repair of the unilateral cleft lip has under- 
gone a dramatic change during the past quarter 
century. 


Unilateral Cleft Lip 


2. Three basic methods of cleft lip repair are 
discussed. 

3. The authors continue to prefer to use the 
rectangular flap method and cite their reasons 
for this preference. 

4. It is acknowledged that equally good 
repairs can be achieved by the triangular flap 
method by many surgeons and occasionally by 
the linear repair in minor clefts. It is urged, 
however, that one should adopt and adhere to 
a method which has flexibility in its adaptation 
to the variations in cleft lips and which provides 
uniformly good results. 

5. The requirements for a satisfactory lip 
repair are enumerated. 

6. The current method of management of 
the nostril deformity associated with the 
unilateral cleft lip is discussed. 

7. Mention is made of the application of the 
rectangular flap operation for the correction of 
lip deformities resulting from linear repairs. 
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N understanding of normal growth forms 
the basis for early recognition and proper 
surgical treatment of some deformities of the 
mandible.'! Mandibular growth is a result of an 
integration of activities in a number of regions. 
Two types of bone growth occur in the follow- 
ing principal areas: (1) appositional, at all of 
the free borders, with the exception of the 
anterior border of the ramus; and (2) epi- 
physeal-like growth at the condyle. (Fig. 1.) 
Concurrently, there is continuous surface 
remodeling. Normal development of the man- 
dible is dependent upon the synchronous 
co-ordination of the growth activities of the 
various centers. By means of both clinical and 
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GROWTH PATTERN OF PIG MANDIBLE 
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experimental studies information has been 
obtained on the role played by these various 
sites. Any interference which will affect the 
growth centers will alter the orderly progression 
of development and will result in some type of 
mandibular deformity. 

The purposes of this report are to present 
clinical material regarding abnormal growth 
of the mandible, to correlate this with the 
development of pathologic conditions and to 
consider in the light of this information the sur- 
gical treatment of some mandibular deformities. 


ABNORMAL GROWTH AND SURGICAL 
CONSIDERATIONS 


Generally, mandibular growth deformities 
can be classified into those in which the man- 
dible is larger or smaller than normal. Although 
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Fic. 1. Serial tracings of lateral cephalometric roentgenograms of growing pig superposed on the outlines of four 
metallic implants (one-half natural size). Note the direction and amount of growth that has occurred between the 
various growth periods. Growth has taken place along all the borders with the exception of the anterior border of the 
ramus which has been resorbed. (From: Rosrinson, I. B. and Sarnat, B. G. Growth pattern of the pig mandible. A 
serial roentgenographic study using metallic implants. Am. J. Anat., 96: 37-64, 1955.) 
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the deformity is frequently bilaterally symmet- 
ric, unilateral disturbances are not uncommon. 


It has been established that the condyle is a° 


most important growth center of the man- 
dible.? Any disturbance of this area which will 
decrease the growth activity will result in an 
underdeveloped mandible.* The effects that 
injury will have upon the growing condyle and 
subsequent deformity of the jaw is determined 
not only by the severity and duration of the 
noxious agent but also by the particular time 
of occurrence. Thus, the effect will be more 
marked early in life when condylar growth 
activity is greater, than later in life when 
condylar growth activity is markedly decreased 
and the mandible has nearly assumed its adult 
form and size. 


Underdevelopment of the Mandible 


The underdeveloped mandible is usually 
caused by a disturbance of the condylar 
growth center. Unilateral disorders of the 
condyle may be due to local conditions al- 
though, occasionally, they may result from 
some type of systemic involvement. Bilateral 
disturbances of the condyles are mainly a result 
of some general systemic condition although 
they, too, may result from local causes such as 
a bilateral condylar fracture. 

The characteristic clinical and roentgeno- 
graphic observations in the human mandible 
following an arrest of growth of one condyle are: 
(1) on the side of injury a short, wide condyle 
and ramus; a relatively longer, heavier and 
posteriorly directed coronoid process; a shallow 
sigmoid notch; a short body; an antegonial 
notch; and fullness of the face; (2) on the 
opposite uninjured side, elongation of the body 
and a flat appearance of the face; and (3) maloc- 
clusion with the mandible skewed toward the 
side of the affected condyle. (Fig. 2.) 

With a bilateral condylar growth arrest there 
is usually a symmetric lack of growth of the 
mandible. (Fig. 3.) This is characterized by the 
vogelgesicht or birdface, a markedly short man- 
dible, with the chin retruded into about the 
level of the hyoid bone. Antegonial notching 
is present bilaterally. The teeth are malposed, 
impacted and unerupted, some of which may 
be in the ramus. 

Local Causes. Any local interference such 
as trauma, inflammation and radiation, which 
will affect the condylar growth center, will 
alter the orderly progression of development 
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Fic. 2. Underdevelopment and ankylosis of the right 
side of the mandible as a result of an infection of the 
right temporomandibular joint at an early age. (From: 
Sarnat, B. G. and Rosinson, I. B. Surgery of the 
mandible: some clinical and experimental considera- 
tions. Plast. er Reconstruct. Surg., 17: 27-57, 1956.) 


and will result in some type of mandibular 
deformity. 

Trauma: Growth arrest of the mandibular 
condyle may result from trauma at birth (some- 
times sustained during forceps or breech deliv- 
eries) directly to the joint area or transmitted 
from another part of the jaw. Some degree of 
facial paralysis may be noted at the time of 
injury but the deformity is usually not dis- 
covered until months afterward. Later in life, 
trauma sustained directly to the joint or to the 
chin (a scar may be noted) with the force 
transmitted to the condyle may result in an 
underdeveloped mandible due to arrested 
growth. 

The effects of removal of the mandibular 
condyle or condyles on the growth of the man- 
dible was demonstrated most dramatically in 
experiments on monkeys.’ (Fig. 4.) In the 
animals in which only one condyle was removed 
the ramus of that side was markedly shorter and 
somewhat wider than on the unoperated side. 
Blair‘ stated that where limitation of motion 
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Fic. 3. Lateral profile photographs of a patient with rheumatoid arthritis of the temporomandibular joints. These 
illustrate the progressive deformity which occurred over a number of years, due to the involvement of the condylar 
growth centers. A, four years, six months. B, twelve years, six months. C, fifteen years, nine months. D, after inser- 
tion of autogenous rib graft to build up chin. After the orthodontia has been completed a second piece of autogenous 
rib cartilage, which is stored subcutaneously in the abdominal wall, may be utilized. Rhinoplasty will also be per- 
formed. (From: SArNat, B. G. and Rosinson, I. B. Surgery of the mandible: some clinical and experimental con- 
siderations, Plast. e> Reconstruct. Surg., 17: 27-57, 1956.) 


was due to scar, the ramus may become ab- 
normally broad anteroposteriorly. He explained 
this by a failure of the normal resorption of the 
anterior border of the ramus. 

Inflammation: Inflammation on an infectious 
basis is another important cause of under- 
development of the mandible. Primary infec- 
tion of the condylar cartilage is uncommon. 
The spread of regional infection to this area is 
more frequent. In the past, otitis media, as a 
result of either an upper respiratory infection 
or scarlet fever, was a frequent antecedent to 
suppuration of the temporomandibular region. 


With the advent of the antibiotics this com- 
plication is now seldom seen. Growth arrest 
may also result, secondary to a dental infection, 
with spread to the regional tissues and the joint. 

Osteomyelitis of the temporomandibular 
joint is rare but if it does occur during the 


.period of active growth, it may inhibit or 
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decrease condylar growth activity on the 
affected side with a resultant asymmetric 
mandible. Radiation damage of this area has 
also produced growth arrests, as is evidenced 
clinically and experimentally. 


Ankylosis and Condylar Resection. Deform- 
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Fic. 4. Lateral view of skulls of three monkeys with jaws in occlusion. a, control animal No. G-1. Note the condyle, 
its position in the fossa, the articular eminence, height of ramus, relation of posterior border of ramus to fossa and 
the mandibular angle. The coronoid process does not extend above the zygomatic arch. B, animal No. 12. Both 
condyles were resected seventeen months before death. Note no true condyle, fossa or articular eminence visible, the 
coronoid is considerably above the zygomatic arch (see A), the short wide ramus, the anterior relation of posterior 
border of ramus to where the true fossa should be, the mandibular angle which appears to be go°® or less (see A) and 
the accentuation of the antegonial notch. In animal No. 7 the right condyle was resected three months and twenty 
days before death. Compare unoperated (c) and operated (p) sides. Note that on the operated right side the “con- 
dylar” area is considerably anterior to the true fossa and it is markedly separated from the temporal bone. The 
ramus is short and in a forward position, the coronoid process is above the zygomatic arch and the zygomatic arch 
also appears to be relatively lower. The distance from the floor of the orbit to the inferior border of the mandible 
and the vertical height of the mandible is less than on the unoperated side. (From: SARNAT, B. G. and ENGEL, M. B. 
A serial study of mandibular growth after removal of the condyle in the Macaca rhesus monkey. Plast. e Reconstruct. 
Surg., 7: 364-380, 1951.) 


ity and ankylosis of the mandible are frequently 


mandibular joint has been affected on only one 
found occurring together. Because of this the 


side with condylar growth arrest and ankylosis, 


deformity of the jaw is sometimes mistakenly 
believed to be a result of the ankylosis. Actu- 
ally, both the deformity of the jaw and the 
ankylosis have been’ caused by the same 
etiologic agent. Thus, a child may have an 
infection in the middle ear which spread to the 
temporomandibular joint and affected both 
the condylar growth center and the temporo- 
mandibular joint. As a result the ankylosis is 
manifest early, whereas the growth deformity 
is not apparent until later. 

In patients with almost complete inability 
to open the mouth, when condylar growth has 
not been affected, such as in a false or extra- 
articular ankylosis, there is no deformity of 
the mandible. In addition, when the temporo- 
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the characteristic findings are not found on the 
opposite side of the jaw. 

The condyle plays a vital role in mandibular 
and facial growth. Before this important growth 
center is damaged or removed in children, due 
consideration should be given to the serious 
deformity which must result. Thus, in children 
with ankylosis of the temporomandibular joint, 
it may be desirable to postpone resection of the 
condyle until maximal mandibular growth has 
been attained. It should be ascertained whether 
or not the growth center of the condyle has 
been destroyed. This can be determined by 
taking serial cephalometric roentgenograms at 
six- to twelve-month intervals. If the study 
indicates that growth activity is continuing, 


A 
Surgery of the Mandible 


postponement of surgical intervention should 
be considered in order to avoid a more severe 
growth arrest. This does not constitute a prob- 
lem in adults. 

Systemic Causes. Hereditary and congenital 
conditions: Chondrodystrophia fetalis (achon- 
droplasia): In this condition a hereditary dys- 
function of cartilage results in a deficiency of 
endochondral bone growth. The clinical picture 
is that of a dwarf exhibiting short limbs and 
lack of development of the middle third of the 
face, with concomitant deep saddling of the 
nose, relative bulging of the forehead and a 
relative mandibular prognathism. 

Mandibular micrognathia (Pierre Robin 
syndrome): This occurs as a congenital anomaly 
associated with cleft palate, glossoptosis, in- 
spiratory retraction of the sternum, cyanosis 
and malnutrition. A recent report presents data 
to show that the mandible possesses remarkable 
potentialities for downward and forward growth 
in patients with mandibular micrognathia.® 
Thus, the glossoptosis is minimized and spon- 
taneous resolution of the respiratory and feed- 
ing problems occurs. In most instances the 
increment of mandibular growth, as related to 
total facial growth, is sufficient to overcome 
the extreme lack of development of the chin 
that is observed at birth. 

Attempts have been made to stimulate the 
growth of the mandible by a variety of mechani- 
cal devices or surgical procedures. For example, 
a special nursing bottle was designed to force 
the infant to protrude the mandible in order to 
obtain nourishment and, by this protrusion, 
to stimulate mandibular growth. The nursing 
care probably enabled the infant to survive 
until mandibular growth was sufficient to pro- 
vide a more adequate airway. Continuous 
traction on the mandible has been maintained 
by circumferential wiring at the symphysis for 
its possible growth-stimulating properties. In 
this procedure care must be taken that the 
circumferential wire does not cut through the 
mandible. Suturing the tongue to the lip has 
been used to improve the airway. 

Other anomalies: Various other congenital 
anomalies, usually unilateral but sometimes 
bilateral, of the temporomandibular joint and 
related structures have been reported. They 
range from underdevelopment of only the 
condyle to underdevelopment of one side of 
the face with associated malocclusion. The 
condylar and coronoid processes, the lower 
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ramus and even part of the mandibular body 
may be absent. Associated with this the ex- 
ternal ear may be abnormal in configuration, 
size and position, or partially or totally absent. 
The external opening of the auditory canal is 
sometimes absent and the canal, middle and 
inner ears and temporal bone may be deficient. 

Inflammatory lesions: In addition to the local 
and regional causes, the hematogenous and 
general ones may also retard condylar growth. 
This is true of the suppurative arthritis of 
gonococcal origin, for instance, which now, 
however, is seldom seen. The organisms respon- 
sible for osteomyelitis at a distant site may 
spread via the blood stream to the temporo- 
mandibular joint and set up a new focus with 
resulting ankylosis and growth arrest. (Fig. 2.) 
Rheumatoid arthritis may also be a cause. 
(Fig. 3.) In fact, this may be the first joint to 
manifest clinical symptoms. Evidence indi- 
cates that the proliferation of cartilage in the 
condylar head is inhibited in this disease. This 
probably occurs in much the same manner as 
involvements of joints elsewhere in the body. 
Since the temporomandibular joint is_ so 
critically important in normal mandibular 
development, a symmetric lack of growth of 
the mandibie results. 

Treatment of the Underdeveloped Mandible. 
The problem of cosmetic treatment for the 
underdeveloped mandible is a difficult one. 
The dysplastic pattern of growth continues. 
In unilateral disturbances the discrepancy 
between the two sides of the face becomes 
greater as the patient becomes older because 
of lack of growth of the affected side. Even 
though the deformity may not be progressive, 
it is not self-correcting and there is no way to 
compensate for the lost or retarded growth. 
The disturbance itself is not remedied by 
orthodontic, prosthetic or surgical procedures. 
These measures, however, do give functional 
and cosmetic improvement. Consequently, the 
plastic surgeon is called upon to treat and aid 
the appearance of these abnormalities. 

Usually the surgical procedures are directed 
toward contributing bulk and increasing length 
by means of bone, cartilage and soft tissue 
grafts as well as flaps. Cartilage has been trans- 
planted as a masking procedure to build up 
either the flat side in the asymmetries when one 
condyle has been affected, or to the mental area 
when there has been a symmetric arrest. 
(Fig. 3.) Attempts have also been made to 
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alter the position of the mandible by various 
types of osteotomies. It must be remembered 
that when these corrections are made in the 
patient who has not attained full growth, a 
later correction will be necessary in adult life. 
This, of course, is a result of continued normal 
growth of the maxilla with retarded growth of 
the mandible. It might be feasible to consider, 
in the otherwise normal child, transplantation 
of a rib cartilage-bone graft with an actively 
growing costochondral junction as a replace- 
ment of the lost condylar growth site. 


Overdevelopment of the Mandible 


Local Causes. Bone tissue, despite its hard 
calcified nature, is highly adaptive to different 
degrees of tension and pressure. Local enlarge- 
ment of the mandible in the child or adult 
may be a result of intrinsic factors (tumors), 
or extrinsic factors (enlarged tongue). In these 
instances the increase in size is a result of in- 
creased apposition of bone, which may be 
accompanied by some resorption of bone. 

Intrinsic factors (tumors): The basic and dual 
response of resorption and apposition is evident 
in the reaction of bone to the presence of grow- 
ing tumors. Despite the spread of a tumor the 
bone does not always become perforated, 
tending instead to maintain itself with only 
gradual changes in shape. The bone tissue is 
resorbed in the path of the tumor. However, 
at the same time, the loss and weakening of 
bone are compensated by the formation of new 
bone along the periosteal surface away from 
the tumor. If destruction of bone proceeds at a 
greater rate than the compensatory formation 
of new bone, a pathologic fracture may result. 

Extrinsic factors (enlarged tongue): While true 
macroglossia (local or systemic) is rare, rela- 
tive macroglossia is not infrequently encoun- 
tered in children and, particularly, infants. 
The absolute size of the tongue is not nearly 
as important as its size relative to the oral 
cavity. At birth the tongue normally is posi- 
tioned between the gum pads of the jaws. Since 
the jaws increase in size more rapidly than the 
tongue, it is eventually contained within the 
dental arches. In some instances when there is 
an overdevelopment of the muscular part of 
the tongue or in cases of lymphangioma, which 
may form internally and cause a diffuse general 
enlargement, the pressure of the oversize 
tongue against the lingual aspect of the man- 
dible and attendant resorption may result in 
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increased apposition of bone on the labial 
surface. 

Idiopathic. Unilateral hyperplasia of the 
manidbular condyle: This condition is charac- 
terized by a slowly progressive unilateral en- 
largement of the mandible, facial asymmetry 
and shifting of the mid-point of the chin to the 
unaffected side with cross bite malocclusion. 
The discrepancy between the two sides of the 
mandible usually first becomes apparent during 
the second decade of life. As a result of hyper- 
activity or persistent activity of the condylar 
growth center, the ramus and body of that 
side are longer and larger than the opposite 
side of the mandible. Concomitant with in- 
creased downward growth of the mandible and 
the teeth which it carries, there is a compen- 
satory eruption of the maxillary teeth and 
downward growth of maxillary alveolar bone 
in an attempt to maintain the teeth in occlusion. 

Patients with overgrowth of one side of the 
mandible seek treatment because of the im- 
paired masticatory function, the asymmetry 
and pain. Thus, treatment is directed toward 
the correction of these three problems. The 
timing of surgical treatment is an important 
consideration in children. For instance, if the 
hyperactive condylar growth site is removed or 
arrested, the once larger side of the mandible 
may eventually fall behind the unoperated 
growing side. In some instances osteotomy of 
the condylar neck or ramus of the involved 
side and repositioning of the mandible will 
suffice. The treatment of choice is usually 
resection of the condyle. It was found at post- 
mortem in monkeys after uni- or bilateral 
removal of the mandibular condyles that 
fibrous tissue had formed in the resected area.’ 
It was integrally united with the ramus and 
articulated with the temporal bone. Thus, the 
fibrous tissue served as a support for the 
mandible. Sometimes osteotomy of the unaf- 
fected side of the mandible is also necessary 
in order to obtain the desired repositioning. 

Postoperatively the jaws are fixed in occlu- 
sion for several weeks in order to avoid or 
minimize overshifting of the mid-point of the 
chin in a unilateral resection and opening of 
the bite anteriorly in a bilateral resection. 
Although marked improvement is obtained 
with surgical repositioning of the mandible, 
preoperative and postoperative orthodontic 
treatment will result in a more exact occlusion. 
In addition, the orthodontic appliances can be 
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Fic. 5. A, preoperative lateral photograph of a patient with a marked mandibular prognathism of unknown etiology. 


Note anterior position of mandible and prominence of chin and lower lip. B, postoperative photograph taken after 
bilateral subcutaneous osteotomy was performed through the sigmoid notch and retropositioning of the mandible. 


utilized to keep the jaws in occlusion with 
intermaxillary wires or elastics. The bony over- 
growth of the mandibular body and ramus will 
tend to correct itself slowly by remodeling. 
Prenatal unilateral hypertrophy of the face: 
In prenatal unilateral hypertrophy of the face 
(and sometimes including other parts of the 
body), not only are the jaws and teeth larger 
on one side but also the other facial bones and 
the soft structures, including the ear. Although 
this condition is present at birth, the differ- 
ences become accentuated with growth. 
Prognathic mandible: The patient with a 
symmetrically prominent mandible frequently 
presents himself for cosmetic treatment of his 
deformity rather than improvement of im- 
paired masticatory function. (Fig. 5.) The 
deformity may be the cause of personality 
changes. The prognathic mandible is larger 
and in a more forward position than the max- 
illa, so that the chin appears to be unduly 
prominent. In addition, the normal intermaxil- 
lary relationship between the teeth is dis- 
turbed, so that the mandibular teeth are more 
anterior to the comparable ones in the maxilla. 
While there may be considerable morphologic 
variation within the group of prognathic 
mandibles, they do have the following charac- 
teristic features in common: (1) the mandibular 


_ angle tends to be more obtuse; (2) the sigmoid 


Note marked cosmetic improvement. Masticatory function was also considerably improved. 


notch forms the arc of a larger circle; (3) the 
condylar neck is longer and relatively nar- 
rower; and (4) the linear distance between the 
head of the condyle and gnathion (a point on 
the chin) is greater than in the normal mandible. 
The primary indications for surgical treat- 
ment of the prognathic mandible are the im- 
provement of mastication and esthetics. Many 
different surgical operations have been utilized 
to retroposition the mandible. They are de- 
scribed in greater detail in other reports.** In 
an endeavor to find the best surgical approach 
to this problem almost every portion of the 
mandible has been sectioned. Generally, how- 
ever, the cuts can be classified into those con- 
cerned with the body, ramus or condylar 
regions of the mandible. Surgery and ortho- 
dontia complement each other in the treatment 
of the prognathic mandible. Surgery permits 
extensive repositioning of the jaw. Orthodontic 
treatment serves to eliminate tooth interfer- 
erice which might prevent a comfortable bal- 
anced bite and, postoperatively, the orthodon- 
tic appliance provides a positive means of 
controlling the jaw relations with the use of 
intermaxillary rubber bands or wires. 
Recurrence of prognathism after surgical 
treatment is most likely to appear because of 
continued growth at the condyle when indi- 
viduals in the early teens are treated by means 
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of either the ramus cut or excision of part of the 
body. On the other hand, if the growth centers 
of the mandible are so disturbed by surgical 
treatment that growth is inhibited (such as in 
a condylar resection or subcondylar osteotomy) 
and maxillary growth continues, an opposite 
deformity of an underdeveloped mandible, 
possibly worse than the original, may appear 
some years later. Therefore, such surgical proce- 
dures should be postponed until the patient has 
attained, or nearly attained, adulthood. 

Endocrine Disturbances. The size of the 
mandible is normal until pituitary dysfunction 
(giantism, acromegaly), for example, leads to 
an overgrowth and very characteristic prog- 
nathism. Consideration of surgery of the man- 
dible in these rare instances must be in the 
light of the total medical problem. 


Distortion of the Mandible 


It has been pointed out that extrinsic and 
intrinsic factors affecting the growing condyle 
can markedly alter the growth pattern of the 
mandible. It has also been pointed out that 
local enlargement of the mandible in the child 
or adult may occur from intrinsic factors such 
as a tumor, or extrinsic factors such as an 
enlarged tongue. 

In addition to the aforementioned, the 
changes brought about by scar contracture 
should also be considered. In this group the 
more prominent change in the mandible is in 
form rather than size. Thus, in the patient 
with a scar contracture extending from the 
mandible to the neck and chest as a result, for 
instance, of a burn, a distortion of the anterior 
part of the mandible with an opening of the 
bite may eventually develop. This bowing 
develops in spite of the fact that the man- 
dible is a movable bone. The extent and type 
of distortion will vary, of course, with the 
contracture. 

Another example is that seen in torticollis 
or wry neck. In this instance the shortened 
sternomastoid muscle alters the normal position 
of the head and an asymmetry develops of not 
only the mandible but also the entire skull. 
The length, height and development of bony 
and soft parts are less than normal on the side 
of the torticollis and perhaps greater than 
normal on the opposite side. The maxillary 
alveolar part seems unusually high on the 
unaffected side; low on the affected side. These 
findings may be a result of pressure on the 
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ramus, and particularly the condyle, thereby 
causing a condylar growth arrest. The hyoid 
group of muscles may also play a role. Early 
correction of these extrinsic factors is important 
in order to avoid severe deformities. 


OTHER SURGICAL CONSIDERATIONS 


Resection of Body of the Mandible. Studies 
on growth of the mandible have demonstrated 
that growth in length of the body occurs prin- 
cipally at the ramus by apposition of bone at 
the posterior border and resorption at the 
anterior border. Ramus growth, in turn, is 
influenced by the condylar growth center. The 
mandibular body increases in height by erup- 
tion of the teeth and deposition of alveolar 
bone. The little increase in size that occurs in 
the rest of the mandibular body is by surface 
apposition of bone. From the aforementioned 
it can readily be seen that in the growing 
mandible resection of the condyle or ramus will 
markedly affect its growth. Thus, the resulting 
deformity will be one not only of loss of tissue 
but also of loss of a growth site. Loss of the 
teeth will affect the growth of alveolar bone. 
In the adult, since the mandible has attained 
full growth, resection will create a deficiency 
of only that which is removed. 

Thus, surgical reconstruction in the adult 
mandible is concerned with the maintenance 
of the position of the fragments and replace- 
ment of the lost tissue. In the growing mandible 
the added factor of substituting for the lost 
growth site is to be considered. In hemisection 
of the mandible in adults a rib cartilage-bone 
graft has been used to substitute for the lost 
tissue. (Fig. 6.) This same procedure, if followed 
in a child, would not only replace the lost tissue 
but also substitute the growth site of the costo- 
chondral junction for the condylar growth site 
which was removed. 

Chronic Anterior Dislocation of the Mandible. 
Gross studies of the temporomandibular joint 
in monkeys after resection of the mandibular 
condyle showed considerable change of the 
mandibular fossa, the postglenoid process and 
the articular eminence.’ From the previously 
mentioned studies one would expect similar 
changes after chronic anterior dislocation of the 
mandible. Very likely there are also changes in 
the form and size of the condyle. Thus, it is not 
surprising that after a certain length of time, 
the dislocation is not reducible. Although some 
have obtained reduction by means of general 
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Fic.' 6.{Preoperative (A) and postoperative (B and C) views of patient who had lost the entire left side of the 
mandible. Bony and cartilaginous portions of autogenous rib were used. The bony portion was attached to the re- 


maining mandible and the cartilaginous portion inserted into the region of the temporomandibular fossa. B, note 
increased fullness of left side of the face. C, the dotted line indicates position of the graft; stippled area, the bony 
portion; clear area, the cartilaginous portion. (From: Byars, L. T. and Sarnat, B. G. Surg., Gynec. e* Obst., 81: 


575, 1945.) 


anesthesia or elastics and bite blocks, sub- 
condylar osteotomy may be found to be 
necessary. 


SUMMARY AND CONCLUSIONS 


The most important growth site of the man- 
dible is the condyle, where cartilage is replaced 
by bone. Growth also occurs by apposition, 
particularly at the posterior border of the 
ramus, the alveolar process and other surfaces. 
Growth in length of the body occurs prin- 
cipally at the ramus by apposition of bone at 
the posterior border and resorption at the 
anterior border. Growth of the ramus, in turn, 
is influenced by the condylar growth center. 
The mandibular body increases in height by 
eruption of the teeth and deposition of alveolar 
bone. The little increase in size that occurs in 
the rest of the mandibular body is by surface 
apposition of bone. 

Any interference, systemic or local (intrinsic 
or extrinsic), which affects these centers will 
alter the orderly progression of growth and will 
result in some type of mandibular deformity. 
In order to obtain functional and cosmetic 
improvement, many of these deformities can 
be treated best by surgical means. 

In the growing mandible, resection of the 
condyle or ramus will markedly affect its 
growth. Thus, the resulting deformity will be 
one not only of loss of tissue but also of loss of 
a growth site. This additional deformity may 
be superposed upon the old one. 


In the adult, since the mandible has attained 
full growth, resection will create a deficiency 
of only that which is removed. Thus, surgical 
reconstruction in the adult mandible is con- 
cerned with the maintenance of the position of 


the fragments and replacement of the lost 
tissue. 
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The Removal of Angiomas or Port-wine 


HE face is the symbol of the man. When a 
person is brought to mind, whether he be 
a chance acquaintance or an intimate encoun- 
tered many times a day, almost invariably only 
the face is pictured. 

When that face is deformed, discolored or 
otherwise maimed, not all the will power in 
the world will draw our complete attention 
away from the source of the abnormality. In 
our contact with such a situation we seem to 
forget almost everything else in our morbid 
concern with the deviation, such as marked 
facial or even eyelid ptosis, a large, humped or 
deviated nose or a relatively diffuse, red birth- 
mark. If we who restrict ourselves to a periodic, 
casual glance at such an abnormality, are thus 
impressed, it becomes almost staggering to the 
imagination to conceive the agony of the person 
who bears such a stigma, who must constantly 
live with it unceasingly aware of its presence 
and continuously mindful that it will remain 
until death or until surgery grants some degree 
of release. Possibly one of the most vivid and 
striking of such facial disfigurements is that 
known as the facial angioma but more com- 
monly referred to as the large birthmark or 
port-wine stain. Unfortunately this is not a rare 
occurrence. We have only to see one such 
fiery red blotch standing out in an otherwise 
presentable countenance to be ever more 
resolved to do all we can to alleviate the almost 
unbearable distress which it causes. 

The treatment of such a facial angioma is 
definite and restricted. Generally, in plastic 
surgery one has several choices when con- 
fronted with a problem in which tissue must 
first be excised to a greater or lesser degree and 
then the underlying gap covered or brought 
together to maintain once again the continuity 
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of the surface structure, the overlying epider- 
mal envelope, the skin. One may have recourse 
to grafts, flaps or direct approximation, which 
is in itself a form of advancement flap. 

Several types of grafts may be used. One is 
the very thin, razor-type of graft. This is 
generally used to cover large areas, especially 
when it is believed that the underlying donor 
bed may be contaminated or even infected, such 
as following an extensive, more or less super- 
ficial burn. In most of these patients the very 
thin graft will almost invariably “take” more 
successfully than a thicker one and thus pre- 
dispose more favorably to healing and wound 
repair. However, it will invariably discolor and 
occasionally slough off and die. Before it does 
so, however, this type of graft will have allowed 
epidermal regeneration of the host tissue to 
have taken place more or less normally. Thus, 
the thin razor-type graft, whether taken with 
the razor or, more often, with the dermatome, 
has its place but not in plastic surgery of the 
face. Because of its irregularity in healing and 
its almost invariable tendency to discolor, 
this type of graft is almost never used in plastic 
repair of the face when anything more than a 
purely functional result is desired. It has no 
place whatever when a cosmetic result is to 
be attained. 

Full-thickness skin grafts have much more of 
an established place. Here one is on much 
firmer ground, esthetically speaking, consider- 
ing the face. 

A full-thickness graft judiciously chosen from 
the donor site lends itself to a good, although 
by no means perfect, cosmetic result. Healing 
will be good, if satisfactory precautions are 
taken, and the graft itself barely discernible. 
However, the full-thickness graft, too, is sub- 
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ject to many severe limitations in its use in 
surgery of the face. Since it is of paramount 
importance that the “‘match” be as exact as 
possible, and since in the face the thickness, 
texture and even color of the skin varies from 
place to place, a large full-thickness graft can- 
not even be contemplated in view of cosmetic 
success, its use being restricted to replacement 
of quite small excised areas in which the gap 
may be closed by using only comparatively 
small bits of skin usually taken from the eye- 
lids or from behind the ears in the skin of the 
mastoid regions. 

Again, the use of pedicle or related tubed 
flaps, while of tremendous importance in the 
replacement of excised superficial tissues in 
other areas, is quite impractical in the cosmetic 
repair of surface disfigurements of the face 
such as large birthmarks or scars. Pedicle flaps 
and certainly tubed flaps, insofar as the face is 
concerned, are mainly of functional use in 
those patients in whom full-thickness gaps are 
to be repaired. Here one is concerned with 
reconstruction, reparation, integration, perhaps 
even esthetic rehabilitation, but certainly not 
with beautification, if such a word may be used. 
Quite aside from the tedious, lengthy, repetitive 
series of procedures required in the successful 
transplantation of a tubed pedicle flap, with its 
often disabling consequences on the patient’s 
contiguous skin and on his morale, there is the 
factor that in view of cosmetic success the tube 
to be raised, if possible, should be from as 
adjacent an area to the original disfigurement 
as possible; thus, it entails two scars in place 
of the original one. Therefore it is definite that, 
useful as a tubed flap is in functional repair of 
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an existing or surgically created hole or gap, 
cosmetically it is useless in the attainment of a 
pleasing, successful facial result. 

So it is that we are left with practically no 
choice when we contemplate the ablation of an 
extensive scar or an angioma from the face. Of 
all of the modalities at the disposal of the plas- 
tic surgeon, only the rotating or advancement 
flap or one of its variations remains. Even in 
these—in the use of adjacent skin—we are 
strictly limited, if we are to avoid a more dis- 
pleasing result than existed before. An adjacent 
pedicle flap on the face will, at its best, be more 
unsightly than the single, scarcely perceptible 
line of scar formation which can otherwise be 
obtained, a U-shaped scar resulting which will in 
no way completely resolve the patient’s distress. 

Recently it has been advocated that the very 
large, swinging, rotating type of flap utilizing 
the face-lift technic be employed in some of 
these patients. While the method has un- 
doubtedly greater merit in plastic surgery of 
the face than any of those heretofore men- 
tioned, | believe that the method of multiple 
excision and repeated advancement of mutually 
contiguous flaps by the French method is the 
only one of practical use if minimum deformity 
and maximum esthetic satisfaction are the 
desired results. 

The following case is cited in order to try to 
confirm my conviction that cosmetic and 
esthetic success in removing large angiomas or 
port-wine stains from the face lies only in 
carefully considered and technically well exe- 
cuted, repeated multiple excisions concomitant 
with the periodic use of advancement flaps, as 
by the French method. 
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CASE REPORT 


The patient, a seventeen year old girl, had 
been born with a port-wine stain of deep 
reddish brown color on the left side of her face 
and a pronounced ptosis of the left upper lid. 
She stated that as far back as she could remem- 
ber the lid had been so low that she could not 
see out of the eye without tilting her head far 
back. Since this had proved quite uncomfort- 
able, she had almost always used the right eye. 
Occasionally she would instinctively tilt her 
head back in order to see with both eyes to- 
gether. (Fig. 1.) The eyelid had been operated 
upon some years before I saw her by a com- 
petent eye surgeon but had not resulted in 
permanently elevating the lid, probably be- 
cause (as far as I could ascertain) the upper lid 
had been sutured to a superior rectus which 
was not strong enough to bear the added burden 
of an associated ptosed lid. 

The first consideration was the lid. It was 
believed that only the tarsus itself would be 
adequate enough to support its weight. There- 
fore, the Trainor method of utilizing a rec- 
tangular wedge of tarsus as a sling under the 
superior rectus was employed with excellent 
success (compare Figure 1 with Figure 4). 

The angioma was treated by multiple exci- 
sions, removing a central portion at a time. It 
was vitally important to remember that the 
skin is of varying thickness beneath the eye 
and in the region of the inner canthus, com- 
pared to that in the vicinity of the zygomatic 
arch, being probably three times as thick in the 
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latter location. It was necessary to remember 
that the undermining must be adequate in 
order to avoid creating a contractual sub- 
cutaneous scar postoperatively, resulting in an 
ectropion as of the lid and a raising asymmetry 
as of the left ala and the left commissure of 
the lip. 

The series of photographs will illustrate the 
results of the technic presented herein. Figures 
2 and 3 were taken on the second postoperative 
day and show the repair with the sutures still 
in place. Figure 4 shows the result six months 
later and following correction of the ptosis in 
the left eye. Figures 5 and 6 followed the pre- 
ceding by an additional month. These illustra- 
tions reveal the psychologic as well as the 
cosmetic improvement obtained. 


SUMMARY AND CONCLUSIONS 


Various modalities and technics for the cos- 
metic amelioration of vivid and disfiguring 
port-wine angiomas of the face are described. 

It is stressed that in the author’s opinion no 
technic is as satisfactory as multiple excision by 
the French method of the advancement flap. 

A case is described in which the author’s 
preferred technic was used. An accompanying 
ptosis of congential origin is best repaired by 
Trainor’s technic of utilizing a rectangular strip 
of the tarsus itself as a sling under the superior 
rectus, since the usual technics for ptosis repair 
are ordinarily unsuccessful owing to the weak- 
ness of the usually relatively atrophied condi- 
tion of the lid muscles on the affected side of 
the face. 
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From the Department of Surgery, College of Physicians 
and Surgeons, Columbia University, and the Surgical 
Service of the Presbyterian Hospital, New York, New 
York. 


a review of the embryology of the 
dental tissues indicates that the anlage in 
a stage of proliferation consisting of squamous 
epithelium, ameloblasts, mesenchyme and stel- 
late reticulum normally goes to a stage of 
differentiation with squamous epithelium and 
mesenchyme surrounding the dental follicle. 
In adamantinoma, the anlage is diverted from 
odontogenesis to tumor, either solid or cyst-like. 

An analysis of the surgical treatment of 
adamantinoma of the mandible has been re- 
ported previously by two of the authors.! 
Twenty-nine cases admitted to the Presby- 
terian Hospital in New York during the years 
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The Surgical Treatment of Adamantinoma’ 


A FURTHER REPORT 


M. J. Hickey, m.p., L. W. BALLANTYNE, M.D., J. A. MACDONALD, M.D. AND R. M. Rankow, M.D., 
New York, New York 


Fic. 1. A nest of adamantoblastic tissue is evident within the bone marrow. 


1921 to 1950 were reviewed. An incidence of 
QI per cent recurrence followed local curettage, 
while no recurrences appeared after eighteen 
hemiresections of the mandible. 

The information obtained from the study of 
these resected gross specimens, as well as from 
decalcified microscopic sections, suggested that 
the outgrowth of these recurrences resulted 
from an inadequate excision of tumor cells. 
The presence of adamantoblastic tissue in bone 
marrow (Fig. 1), in the’contiguous soft tissues 
(Fig. 2) or in the “fibrous capsule” and the 
adjacent bony lacunas (Fig. 3) gave evidence 
of the inaccessibility of these cells to local 
procedures. 

Since that study was reported, we have had 
occasion to re-evaluate some of these patients. 
One patient was described as the only cure 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, March 19, 1956, New Orleans, La. 
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Fic. 2. Wall of large adamantinoma cyst which has invaded adjacent muscle. 
Several small nests of tumor are present in the fibrous tissue outside the main 


Fic. 3. Incomplete fibrous capsule containing groups of tumor cells intimately 
associated with adjacent bony lacunas. 


following intraoral partial ostectomy with no 
evidence of recurrence after twelve years. 
However, even that duration of time has 
proved short of permanent cure since recur- 
rence has appeared requiring more vigorous 
treatment. 

In addition, in a new patient we have seen 
massive extension of adamantinoma into ad- 
jacent soft tissues following modified surgical 
excisions. 
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In an effort to re-emphasize the previous 
findings, and as a plea for a planned surgical 
technic which would include a sound margin 
of adjacent tissues with block resection of the 
entire adamantinoma, the surgical-pathologic 
details of these two cases are presented. 


CASE REPORTS 
Case 1. E. R. (P. H. 611866), an eighty- 


two year old white woman, was admitted to 


% 
Adamantinoma 
cyst. 


; 
Fic. 4B. Case 1. Postoperative view of bone graft 


wired in place. 


Fic. 4A. Case 1. Spherical radiolucent defect within left 


body of mandible. 


q 


Les 
Fic. 5B. Case 1. X-ray demonstrating cystic replace- 
ment of right body of mandible. Wire ligatures in place 


Fic. 5A. Case ul. Preoperative view of patient illus- 
from previous localized excisions (see text). 


trating facial mass. 
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Adamantinoma 


Fic. 6A. Case 11. One year after excision. Bony defect 


is illustrated with right index finger prior to recon- 
struction. 


the Presbyterian Hospital for the second time 
on October 5, 1954, with a recurrent adaman- 
tinoma of the left body of the mandible. 
Twenty-six years prior to this admission the 
patient had had local curettage of the mandible 
with evident recurrence seven years later. 


Curettage was again performed, but recur- 
rence was noted in five years. Local excision 
and curettage gave relief from recurrence until 
the present admission. There was x-ray evi- 
dence at this time of a 2 cm. spherical radio- 
lucent tumor. (Fig. 4A.) Pathologic fracture 
was imminent and wide resection was per- 
formed, replacing the cystic defect with an 
homologous tibial cortex graft from the bone 
bank. (Fig. 4B.) 

Follow-up in May, 1956, nineteen months 
later, showed complete bony union and free- 
dom from any evidence of recurrence. 


Case u. L. M. (P. H. 065477), a fifty-one 
vear old Negro housewife, was first admitted 
to the Presbyterian Hospital in October, 1951, 
with a recurrent adamantinoma of the right 
body of the mandible. This lesion was first 


Fic. 6B. Case u. Same view illustrating correction of 
defect with bone graft. 


curetted at another hospital in 1933, and again 
in 1945. Swelling of the right submandibular 
region developed about six months later, and 
increased gradually to 6 cm. in diameter at the 
time of the first admission. The tumor was 
stripped externally from the periosteum of the 


Fic. 5C. Case 11. Postoperative view of gross specimen. 4) 
' 
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mandible. The mandible was transected but no 
gross cystic changes were noted. It was decided 
not to perform resection and the cut edges of 
the bone were approximated with stainless steel 
wire ligatures. 

The patient was admitted once again to the 
hospital in January, 1955, with a firm large 
mass involving most of the right body of the 
mandible. (Fig. 5A.) X-ray showed cystic 
destruction of the same region. (Fig. 5B.) The 
entire soft tissue mass including an ellipse of 
overlying skin and the involved body of the 
mandible from the right angle to the symphysis 
was removed en bloc. (Fig. 5C.) Primary union 
ensued. During a third admission in February, 
1956, a homologous rib graft from the bone 
bank was wired into the defect to reconstruct 


the right mandible. (Fig. 6.) 


Follow-up to date shows a stable graft with 
no evidence of recurrence. 


SUMMARY 


1. Recurrences of an adamantinoma may 
be due to extensions of the tumor cells into 
adjacent bony lacunas or crypts. 

2. Extraosseous implants of tumor cells 
may follow inadequate local excisions of 
adamantinomas. 

3. Adequate excision with tumor-free mar- 
gins of bone and/or contiguous soft tissues as 
indicated is an essential requisite for effective 
curative therapy of adamantinomas. 
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A New Surgical Technic for the 
Replacement of Lost Mandibular Bone’ 


ARTHUR E. SmirH, M.D., D.D.s., sc.D., Los Angeles, California, AND MarsH RoBINSON, M.D., D.D.S., 
Santa Monica, California 


, ye object of this paper is to present an 
improved two-stage technic for restoring 
lost mandibular bone. The individually de- 
signed and constructed stainless steel bone 
onlay splint, described herein, is based on 
nineteen years’ research. This technic mini- 
mizes the two major causes of mandibular 
graft failures, i.e., infection and inadequate 
immobilization. When mandibular bone has 
been lost it is often difficult to restore normal 
arch size with a graft without gross contamina- 
tion with saliva. (Figs. 1 and 2.) When there 


is no tooth in the proximal fragment, the com- 
bined action of the muscles of mastication tend 
to pull this fragment upward and inward. This 
powerful muscle pull, which may distract the 
bone ends, has been a serious and complicated 
problem for the maxillofacial surgeon. The 
number of methods advocated in the past for 
immobilization show that none of them were 
successful in all instances. Stabilization too 
frequently is unsuccessful even though intra- 
oral appliances that extend to the proximal 
fragment, plaster headcap with traction wire, 


Fic. 1. Photograph taken February 18, 1950, showing 
lost mandibular bone and displaced mandibular bone 
fragment. 


Fic. 2. Photograph taken February 18, 1950, showing 
near normal intermaxillary relation by use of wooden 
prop. 

* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, March 19, 1956, New Orleans, La. 
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Fic. 3. (A), precision-made bone drill, 0.094 inch in 
diameter. Cuts on end and sides. See (C). (B), precision- 
made non-magnetic metal screws, 0.114 inch in diameter 
and 0.375 inch in length. Threads are 0.010 inch deep 
on each side. Sep (C). (C), enlarged photograph showing 
special bone drill and non-magnetic screws. Note pilot 
on end of screw, also the sharp threads and thin convex 
hexagon head. (D), special hexagon wrench. (E), en- 
larged view of jend of hexagon wrench. (F), non-mag- 
netic metal, individually made, form-fitting splint; 
thickness, 0.027 inch. (G), curved acrylic insert (diame- 
ter 0.250 inch). 


intermedullany pin or the extraoral Roger 
Anderson type of appliance are used. The use 
of rigid cast commercial bone plates seldom is 
satisfactory as they are bulky and cannot be 
contoured to fit the surface of the bone accu- 
rately. The fixing of a poorly fitting rigid bar 
may in itself cause distraction of the bone ends. 


STAINLESS STEEL SPLINT 


The materials* needed to construct the 
stainless steel splint are as follows (Fig. 3): 
(1) Stainless steel (18-8), from 0.027 to 0.030 
inch in thickness. Since the introduction of 
Krupp wire in 1926 it has been found that 
18-8 stainless steel is non-toxic to tissues and 
can be used successfully within the human 
body. This alloy is relatively non-corrosive, 
non-electrolytic and embodies the austenitic 
structure. The metal is exceedingly strong and 
is not brittle. A splint made from this metal can 
receive its final contouring to the bony surfaces 
at the time surgery is performed. This gives it 
a great advantage over cast metal which is 
brittle and cannot be contoured. Stainless steel 
(18-8) has the approximate formula _per- 


* Procurable from Los Angeles Dental Supply Co., 
Los Angeles, California. 
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Fic. 4. Roentgenogram of right mandible taken Febru- 
ary 18, 1950, showing extent of lost mandibular bone. 


Fic. 5. Occlusal roentgenogram taken February 18, 
1950, showing ends of fragments and collapse of arch. 


Fic. 6. Intraoral roentgenograms taken February 18, 
1950, showing ends of right and left mandibular 
fragments. 
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Fic. 7. Preoperative artificial stone model constructed 
by placing model of patient’s teeth on stone mandible 
using accurate roentgenograms and caliper measure- 
ments from head of condyle to midline of symphysis. 


centages: chrome 18, nickel 8, iron 74, carbon 
0.1. (2) Specially designed stainless steel 
screws. We are now using a specially designed 
stainless steel screw which has a thin hexagonal 
convex head. The screw is self-tapping. The 
screws are 0.375 inch in length, but a selection 
of shorter lengths can be made by cutting the 
screw and reshaping the self-tapping pilot 
which is 0.075 inch in diameter. The outside 
diameter of the screw is 0.114 inch; the body of 
this precision-made screw is 0.094 inch. (3) A 
dental engine and a special spiral, two-bladed, 
precision-made drill 0.094 inch in diameter. 
(4) Hexagonal socket wrench for screws. 
Method of Construction. A thorough roent- 
genographic examination should be made. 
(Figs. 4 to 6.) From accurate study models and 
caliper measurements of the patient’s jaw, a 
plaster mandible is constructed to simulate 
the case at hand. (Figs. 7 and 8.) The models 
of the remaining bone fragments can be placed 
arbitrarily so that with a graft, normal man- 
dibular arch form can be obtained. With a 
pencil the splint design is drawn on the arti- 
ficial stone model. The controlling points will 
be the location of the screw holes. The screws 
should be placed far enough away from the 
fragment end for strength and in such a posi- 
tion that they will not interfere with the in- 
ferior alveolar nerve and vessels. The vertical 


Fic. 8. Photograph of preoperative model showing 
extent of bone defect. 


screw holes in the inferior surface of the man- 
dible should be placed in good bone in such a 
way as not to interfere with the screws placed 
in the lateral surface. A sufficient number of 
laterally projecting tentacles are designed in 
the area of the defect to immobilize adequately 
the acrylic insert and later the bone graft. 
(Figs. 3F and 9 to 11.) The portion of the 
splint on the inferior surface of the mandible 
tends to bend. For this reason and also because 
it allows for better adaptation to the bone, 
this portion of the splint is fashioned into a 
U-bar which offers greater resistance to bend- 
ing. The design now can be transferred to the 
sheet of 18-8 stainless steel by means of a sheet 
wax pattern or by other suitable means. The 
splint then is cut from the sheet metal in the 
flat form and the holes are drilled to accommo- 
date the screws. The stainless steel splint is 
then contoured to fit the model mandible and 
finished by polishing. (Figs. 9 to 11.) 


THE ACRYLIC INSERT 


A clear acrylic rod 14 to 14 inch in diameter 
is heated in water until it can be bent to the 
arc of the lost segment of bone. Its shape in 
cooling is maintained by using a jig. This bent 
rod is left oversize for more accurate cutting 
at the time of surgery. (Fig. 3G.) The acrylic 
insert which is used temporarily to replace the 
lost mandibular bone serves several purposes. 
It allows the soft tissues to heal about the 
splint, thus affording more rigid support for 
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Fic. 9. Front view of model. Rigid immobilization of 
bone fragments has been accomplished by means of a 
form-fitting onlay splint, lucite insert and six special 
screws. At the second operation the lucite insert is 
removed and used as a pattern to secure bone graft 
from the ilium. 


Fic. 11. Left view of model. Note adaptation of splint 
to bone fragment on left side of mandible. Note the 
special non-magnetic, thin-headed, hexagon screws. 


the bone graft when placed. It forms a pocket 
for the bone graft, allows the graft to be placed 
in an uncontaminated area, and permits intra- 
oral openings to heal. With the aid of anti- 
biotics all tissues in the future graft area can 
be prepared for the most ideal soft tissue area 
for graft reception. It serves as an accurate 
pattern for the bone graft, is more rigid than 
bone and therefore gives more support to the 
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Fic. 10. Model illustrates what was done at first opera- 
tion. Note adaptation of individually constructed onlay 
splint to bone. Note curved lucite insert immobilized 
by tentacles to upper concave surface of splint and its 
approximation to ends of bone fragments. 


restored arch during the initial soft tissue 
healing. It also allows for less tissue to be 
opened at the time of grafting. 


SURGICAL APPLICATION OF STAINLESS STEEL 
SPLINT AND ACRYLIC INSERT 


Intra- or extraoral deep block anesthesia is 
the method of choice for this operation. The 
incision should be approximately 1 cm. below 
the lower border of the mandible beneath the 
fragments and should be long enough to insure 
adequate exposure. It is made through the skin, 
subcutaneous tissues, platysma muscle and 
through the periosteum. The ends of both 
fragments should be well visualized. At this 
time the ends are prepared for future graft 
reception by cutting them at right angles at 
such a distance that will insure sufficient area 
for future graft contact. The previously pre- 


pared stainless steel splint is then applied to 


the bone across the defect while the assistant 
holds the fragments with Allis forceps. It is 
important at this time to contour the splint 
additionally in order to fit the particular bone 
surface accurately. After this is done, the pilot 
holes are bored in the bone under a constant; 
stream of normal saline solution. One hole is 
made at a time and the screw placed. Great 
care should be taken in the drilling of the pilot 
holes so that the bone will not be devitalized 
by the heat generated during this procedure. 
Care should be taken that the acrylic insert 
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Fic. 12. Photograph taken September 27, 1951, two 
months following first stage operation. At this time, 
bone defect is being supplied by acrylic insert. 


Fic. 14. Occlusal roentgenogram postoperatively show- 
ing splint with bone graft above. 


has been sterilized in an aqueous solution as an 
alcoholic solution softens the surface and makes 
it difficult to cut. Using a small hand saw the 
acrylic rod can now be cut to an accurate snug 
fit between the two fragments. The tentacles 
of the splint are bent over the acrylic insert to 
stabilize the reconstructed arch rigidly. (Fig. 9.) 

After the splint and insert have been placed, 
the deeper tissues are closed with mattress-type 
small catgut sutures. The skin can be approxi- 
mated in any way favored by the operator. 
We use a No. 32 stainless steel subcuticular 
pull-out wire. When possible, intermaxillary 
wiring should be employed to immobilize the 
jaws. The postoperative care consists of remov- 


Fic. 13. Roentgenogram of right lateral jaw taken 
September 27, 1951, showing splint in accurate position, 
holding radiolucent acrylic insert. 
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Fic. 15. Two intraoral roentgenograms postoperatively 
showing union of ends of graft to left (A) and right (B) 
mandibular fragments. 


ing any silk skin sutures before the fourth day 
and the subcuticular pull-out wire between the 
tenth and fourteenth day. 


SECOND STAGE: BONE GRAFT 


This second stage operation may be per- 
formed one to ten months following the first 
operation. Either general or local block 
anesthesia may be employed. A smaller in- 
cision is made through the old scar to expose 
only the acrylic insert and ends of bone frag- 
ments. The tentacles are elevated and the insert 
removed without disturbing the metal splint. 
The crest of the ilium is exposed in the usual 
manner. Using the acrylic rod as a pattern, a 
section of bone of the desired dimensions and 
curvature is removed. The ends of the graft 
must accurately approximate the ends of the 
bone fragments. This graft is snugly fitted into 
the pocket left by the acrylic insert, the ten- 
tacles bent to rigidity immobilize the graft, 
and the wounds closed in the usual manner. 


: 
Replacement of Lost Mandibular Bone 

Bs 
> 
=x 


Fic. 16. Roentgenogram of right mandible showing splint 
and graft three and a half years following surgery. 


CASE REPORT 


R. M., a fifty-nine year old white housewife, 
was referred December 22, 1949, for surgical 
repair of a right mandibular deformity. (Fig. 1.) 
The patient stated that in 1910, 2 inches of 
jawbone and an unknown type of tumor had 
been removed. There had been no attempt to 
repair the deformity as the patient had been 
told that this was impossible. The repair of this 
deformity was necessary to construct pros- 
thetic appliances, to improve her appearance, 
nutrition and mental attitude. There was no 
pain associated with this defect and past 
history was non-contributory. Physical exami- 
nation revealed distorted facial features. The 
right side of the patient’s face was hollowed 
with the chin deviated to the right and a mass 
of scar tissue was apparent inferior to the man- 
dible. There was no occlusion of the mandibular 
teeth. The two fragments acted independently. 
(Figs. 1 and 2.) The missing section of the 
mandible extended from the symphysis to the 
right second molar region. (Figs. 7 and 8.) 
There was no fibrous or bony union of the frag- 
ments even though they were nearly in ap- 
proximation. The intraoral mucous membranes 
were intact and normal. A roentgenographic 
survey revealed the complete loss of the body 
of the right mandible with no bony union of the 
remaining fragments. (Figs. 4 to 6.) On July 23, 
1951, under deep block local anesthesia at 
St. Vincent’s Hospital, the first stage procedure, 
as outlined previously, was performed. The 
anatomically constructed non-electrolytic metal 
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Fic. 17. Photograph taken September 27, 1955. Note 
healthy appearance of intraoral tissues. 


splint was curved to simulate the symphysis 
and body of the right mandible. It was 18 cm. 
in length. (Fig. 3F.) It was inserted and over- 
lapped 214 cm. over the left fragment and 
secured with three screws, two from the buccal 
and one from the inferior aspect of the man- 
dible. (Figs. 9 to 11.) The posterior section 
of the right mandible was adjusted to fit the 
splint and secured with two screws from the 
buccal surface and one from the inferior sur- 
face. Both buccal screws penetrated the buccal 
and lingual cortical plates of the mandible. 
The previously prepared section of '4 inch 
acrylic rod was cut to proper length and in- 
serted. The tentacles of the splint were bent 
over the rod to hold it in rigid position. (Fig. 
3G.) The patient made an uneventful recovery. 
(Figs. 12 and 13.) 

On May 26, 1952, under general anesthesia 
the second stage operation, as described pre- 
viously, was performed. Using the removed 
acrylic rod as a pattern, a section of bone was 
removed from the curvature of the antero- 
superior spine of the ilium which correlated to 
the curvature of the mandible. The bone graft 
was adjusted and inserted. The tentacles of the 
metal splint were used for immobilization. 
There was close approximation between the 
graft and the mandibular fragments. On 
August 15, 1953, the three tentacles of the 
splint were reduced from the superior border of 
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Fic. 18. Photograph taken September 27, 1955. Note 
balanced face, normal intermaxillary relation and 
occlusion. Patient wears lower denture with comfort 
and masticates food in normal manner. 


the successful bone graft to allow for the 
construction of a prosthetic appliance. This 


was accomplished intraorally under local 
anesthesia. The patient made uneventful 
recoveries from these surgical procedures. Her 
dentist has constructed satisfactory dentures. 
She was last examined on October 28, 1955, at 
which time physical and roentgenographic 
examination revealed the successful bone graft 
had adequately restored the segment of lost 
mandibular bone. (Figs. 14 to 19.) 


COMMENTS 


This improved method of individually de- 
signing and constructing a stainless steel splint 
insures adequate immobilization for healing of 


Fic. 19. Photograph taken October 28, 1955, showing a 
pleased and happy person. Maxillofacial surgery cor- 
rected a deformity which existed over a period of forty- 
one years, from the age of nineteen to sixty. This cor- 
rective surgery restored normal masticatory function 
together with a marked improvement in appearance 
and personality. 


a bone graft to restore a portion of the man- 
dible. The metal used in this splint is relatively 
non-electrolytic, non-magnetic, non-corrosive, 
non-toxic and causes negligible tissue reaction. 
By using an acrylic insert in the primary opera- 
tion, many of the dangers involved in former 
procedures are greatly reduced or eliminated 
entirely; these dangers include oral contamina- 
tion and infection of the graft, non-union from 
inadequate immobilization, healing in malposi- 
tion, the interposing of soft tissue at the man- 
dible graft junctions, and future prosthetic 
and malocclusive problems. 

Maxillofacial surgeons can design, construct 
and apply these splints, inserts and grafts to 
restore adequately lost mandibular bone. 
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From the Maxillofacial Department, Northwestern 
University; Evanston Hospital, Evanston, Illinois; Cook 
County Hospital and Passavant Hospital, Chicago, 
Illinois. 


HE treatment of acute injuries to the soft 
es and bony structures of the face is 
complicated by many considerations other 
than the simple repair of these injuries. Emer- 
gency first aid treatment and subsequent care- 
ful evaluation of neurologic damage must both 
be undertaken prior to the definitive treatment 
of the acute facial injuries. 

Severe neurologic damage may necessitate 
delaying the facial repair, and this time lapse 
between injury and treatment must be con- 
sidered by the maxillofacial surgeon in deter- 
mining his treatment of choice. These delaying 
factors may complicate the work of the sur- 
geon, but it is better for the patient to have 
facial asymmetry than to lose his life. 

Emergency first aid treatment begins at the 
time of injury and includes two vital steps: (1) 
the maintenance of an air passage to the lungs, 
and (2) the checking of excessive bleeding. The 
position in which the patient is transported 
from the site of the accident to the emergency 
room is of utmost importance In assuring an 
unclogged airway at all times. Unfortunately, 
many times after a severe injury the uncon- 
scious patient is brought in lying on his back 
on a stretcher, with all the bleeding and secre- 
tions of the oral cavity collecting in the oro- 
pharynx and obstructing the airway, thus 
causing extreme difficulty in breathing. This 
difficulty is greatly alleviated by placing the 
patient face down or on his side, so that the 
secretions drain out of the oral cavity rather 
than go back into the oropharynx where they 
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Orion H. STuTEVILLE, M.D., D.D.S., Chicago, Illinois 


obstruct breathing. When this has been done, 
excessive bleeding may be checked by applying 
pressure bandages to the bleeding sites or by 
clamping the bleeding vessel. 

After the airway has been cleared, the exces- 
sive bleeding checked and the patient has been 
transported to the emergency room, the extent 
of the injuries should be determined. This is 
done by visualization and palpation of the 
injuries. It is not always necessary to rush the 
patient from the emergency room to the x-ray 
room for a series of films which probably will 
be of little value. Obtaining good x-rays of the 
head and face requires a certain amount of 
cooperation on the part of the patient; and if 
this cooperation is lacking, the x-rays are likely 
to be of little diagnostic value. 

The important thing to remember in deter- 
mining the extent of injuries is that a patient 
who has sustained sufficient injuries to pro- 
duce extensive lacerations and fractures of the 
face has suffered considerable trauma to the 
entire head. In particular, the central nervous 
system, or a portion of it, is extremely vulner- 
able to injury. Therefore, before any extensive 
facial repairs can be considered, there must be a 
neurologic evaluation of the amount of damage 
to the brain. 

This brings us to the problem of determining. 
which specialty is to assume responsibility for 
the patient with extensive injuries to the soft 
tissues and bony structures of the face. 

It seems obvious to me that the specialty of 
maxillofacial surgery is too broad to be covered 
by any one person. If one were to care for all 
of the injuries to the head and neck or maxillo- 
facial area, one would of necessity have to be 
first a neurosurgeon, then a plastic surgeon, 
general surgeon, otolaryngologist, ophthalmolo- 
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gist, oral surgeon and prosthodontist. Therefore 
the responsibility for these patients, it seems 
to me, must be a team responsibility. In the 
last war the problem was partially solved by the 
formation of the maxillofacial team, which 
usually consisted of a maxillofacial or plastic 
surgeon, an oral surgeon, a prosthodontist and 
an anesthetist, eliminating the other important 
members of the team. In our civilian hospitals 
it is important to have this set-up of the basic 
team. However, for the evaluation of the 
extent of damage to the brain in cases of injury 
to the facial soft tissues and bones the very 
important person is the neurosurgeon. If we go 
by percentages, in the majority of cases the 
patient with serious wounds and extensive 
fractures of the facial bones does not have 
extensive injuries to the brain. However, there 
is always the possibility of damage to the brain 
in the severe facial injury, and the neurologist 
or the neurosurgeon should clear these patients 
for operative procedure before any definitive 
treatment is undertaken. In addition, any 
extensive blood loss should be replaced before 
the patient is taken to the operating room. 

The carrying out of these procedures of first 
aid and neurologic examination may result in 
the loss of precious time before the maxillo- 
facial surgeon may begin his repair. The 
optimum time lapse between injury to the face 
and repair of damaged tissue and bone must 
be determined with all of the possible compli- 
cations in mind. Repair of damage in patients 
sustaining only minor injuries with no com- 
plicating factors should be undertaken as 
quickly as possible. Cases of injury to the soft 
tissue of the face, such as lacerations due to 
glass cuts from an automobile accident, where 
there are no bony injuries or fractures, will 
have the best results if treated promptly. Lesser 
injuries to the facial bones, such as fractures, in 
patients without intracranial damage, should 
be treated early to enable greater ease of proce- 
dure, however, a time lapse of twenty-four to 
forty-eight hours does not greatly hamper the 
treatment. 

It is in the treatment of extensive injuries in 
which both the soft tissue and bony structures 
are involved that the determination of the 
optimum time lapse is complicated by many 
factors. In general one may say that the quicker 
the patient is operated upon, the easier the 
repair and the better the result. A creditable 
result can be obtained if treatment of extensive 
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injuries takes place within twenty-four to 
forty-eight hours after trauma. 

Occasionally, however, one is faced with a 
patient who has sufficient damage to the brain 
to warrant the postponement of definitive care 
for several days, even weeks. In these cases the 
soft tissues can be aligned and a few key areas 
of the wounds can be sutured and supported 
with bandages. This will give fairly good heal- 
ing. The soft tissue can then be repaired at a 
later date. However, the treatment of extreme 
damage to the facial bones in the same case 
may involve greater complications. The long 
delay of the primary repair of the bone may 
result in bone resorption. This may make it 
impossible to align the fragments in good posi- 
tion, and some form of reconstructive surgery 
may be necessary in order to re-establish the 
normal contour of the face. 

Thus it may be seen that the definitive treat- 
ment for injuries to facial soft tissues and bone 
is largely dependent on the amount of neuro- 
logic damage to the patient. The time lapse 
before treatment may be anywhere from a few 
hours to several weeks. The following case 
studies have been selected to demonstrate the 
necessity of applying individualized treatment 
to the patient sustaining these injuries. They 
include various types of injuries involving both 
the soft tissue and bone. It is hoped that they 
will emphasize the necessity of utilizing various 
specialties in the diagnosis and treatment of 
acute facial injuries, and also help to clarify the 
optimum time lapse between injury and treat- 
ment in specific instances. 


CASE REPORTS 


The following case illustrates the procedure 
used in the treatment of a patient with severe 
bone injury to the face, who had no neurologic 
complications but who had been injured nine 
days prior to treatment. 

Case 1. R. G., a nineteen year old white 
woman, had sustained a fractured jaw as a 
result of an automobile accident six days prior 
to hospitalization. The patient had been un- 
conscious for a brief period, but had had no 
subsequent headache, dizziness or impaired 
vision. 

Physical examination revealed that the face 
and head were not symmetric. The jaw was 
displaced to the left. The right ramus of the 
jaw was tender and the motion of the jaw 
markedly restricted. X-rays revealed bilateral 
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Fic. 1. Case 1. X-ray showing bilateral fracture disloca- 
tion of heads of the mandible, with heads displaced at a 
right angle into the infratemporal fossa and angulating 
fracture of body portion of the mandible on the left 
side with marked displacement. 


fracture through the condylar processes of the 
mandible, with the heads dislocated medially 
at right angles and a fracture near the symphy- 
sis of the mandible with a loose fragment in its 
mid-portion. The problem here was to restore 
the mandible to its original form. (Fig. 1.) 

Three days after admittance open reduction 
of multiple fractures of the mandible was per- 
formed. There was a bilateral fracture from the 
coronoid notch distally and down through the 
neck of the mandible, with the heads displaced 
medially and forward at a right angle from the 
cistal fragments. There was a tangent fracture 
extending from the symphysis region on the 
left side of the mandible up and back to the 
rst molar region with marked displacement of 
i fragments, the distal fragment being dis- 
laced downward and the proximal fragment 
Heing displaced upward. 

Under general endotracheal anesthesia 
‘urved incisions were made from the tragus 
orward and downward along the lobe of the 
var and beneath the lobe for 14 inch. The skin 
vas undermined and reflected forward. By 
a dissection down through the parotid 
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Fic. 2. Case 1. X-ray after reduction showing heads of 
the mandible held in normal position in the fossa by 
plates and screws, and body of the mandible held in 
position by interosseous wires. 


gland the fracture site was isolated. The distal 
fragment was pulled downward and the proxi- 
mal fragment was rotated back so that the 
head of the condyle came into the glenoid fossa. 
The fragments were aligned and a stainless 
steel plate was placed along the fragments. 
Two screws were placed in the proximal frag- 
ment and two screws in the distal fragment. 
This held the fragments in good position. 

The deep tissue was closed with interrupted 
catgut sutures. A drain was placed in the 
depth of the wound and the skin was closed 
with a continuous No. 4-0 dermal suture. A 
similar procedure was carried out on both 
sides. The teeth were then aligned. An arch 
bar was placed on the upper and lower anterior 
teeth and wired to the individual teeth. The 
occlusion was re-established with intermaxil- 
lary elastics. Next a curved incision was made 
in the submandibular region on the left side 
and the fracture site was exposed and the 
periosteum stripped up. The fracture extended 
from the bicuspid region on the lateral surface, 
angling backward 114 inches to the third molar 
region on lingual surface with fragmentation of 
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the lingual plate. Two holes were drilled 
through the fragments. The fragments were 
reduced to good position and a No. 25 gage 
stainless steel wire was placed through the 
holes and brought around under the lower 
border of the mandible and twisted up. This 
pulled the fragments into good position and 
held them there. (Fig. 2.) 

The wound was closed with deep catgut 
sutures and dermal sutures to the skin. A 
pressure dressing was applied and an indwelling 
Levin tube was inserted into the stomach. The 
stomach was aspirated. There was a minimal 
amount of bleeding during the course of the 
operation, and the patient was taken from the 
operating room in good condition. The sutures 
were removed on the fifth day, and the inter- 
maxillary elastics were removed on the twenty- 
second day. 


The second case also outlines the treatment 
of a patient who had serious bone injury to the 
face without neurologic injury. There was a 
time lapse of six days between injury and 
surgical treatment. 

Case u. T.N., a thirty-two year old white 
man, was injured in an automobile accident 
three days prior to admission. On physical 
examination there was pain on pressure over 
each ear, and the patient reported bleeding 
from both ears after the accident. His hearing 
had decreased since the accident. He had some 
broken teeth, generalized soreness in all ex- 
tremities, lacerations in the right leg below 
the knee and stiffness of both knees. X-rays 
revealed a fracture in the left mandibular body 
anteriorly near the symphysis, with no resulting 
displacement of the fragments. There was a 
horizontal fracture through the right coronoid 
process and through both condyles. The coro- 
noid process was in good position, but both 
heads had been displaced out of the glenoid 
fossae and were found to lie medial and some- 
what anterior to the condylar processes. The 
problem here was to attempt realignment of the 
fragments and to prevent the possibility of 
ankylosis of the temporomandibular joints. 

Three days after admission open reduction 
for bilateral fracture dislocation of the head 
of the mandible and closed reduction of the 
fracture of the body of the left mandible were 
performed. 

The right and left heads of the mandible were 
broken off, and dislocated anteriorly and me- 
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dially into the infratemporal fossae. There 
was a fracture through the body of the 
mandible extending through the bicuspid 
region back through the molar, without much 
displacement. 

Under general endotracheal anesthesia an 
incision was made from the preauricular region 
on the left side down over the tragus and down 
along the lobe, extending 1 cm. beneath the 
angle of the lobe. The skin was undermined 
and dissected forward, and then by blunt dis- 
section the joint was exposed down through the 
parotid gland. The head of the mandible was 
found to be broken off and dislocated into the 
infratemporal fossa in the region of the internal 
pterygoid muscle. The head was fragmented, 
the pieces were removed and the joint area was 
cleaned. A similar procedure was performed on 
the opposite side. Arch bars were then placed 
on the upper and lower teeth, the jaws were 
immobilized and the occlusion was established 
to the normal occlusion with intermaxillary 
elastic. Then the fragments of the heads of the 
mandible were placed back into the fossa in 
relationship to the distal fragment and the 
wounds were closed with deep catgut suture. A 
drain was placed into the depth of the wound 
and brought out through the lower portion, and 
the skin was sutured with interrupted No. 5-0 
dermalon sutures. A pressure dressing was 
applied. A Wangensteen suction tube was 
placed in the stomach and the patient was 
taken from the operating room in good condi- 
tion. The sutures were removed on the fifth 
postoperative day and the intermaxillary 
elastics on the twenty-eighth postoperative 
day. A very good result was obtained. (Figs. 
3 and 4.) 


The third case demonstrates the treatment 
of a patient with extensive facial injuries which 
were not repaired until seventeen days after 
injury, other than loose repair of lacerations 
at the emergency hospital]. The patient had had 
emergency tracheotomy and had been comatose 
for five days following injury. 

Case. J. N., a twenty-six year old white 
man, was injured in an automobile accident. 
He was taken to a rural hospital where trache- 
otomy was performed and the facial lacerations 
were sutured loosely. The patient had been 
comatose for five days. 

Physical examination at the time of admis- 
sion, eleven days after injury, revealed marked 
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Fic. 3. Case 1. Laminagram showing right temporo- 
mandibular joint area with partial healing of fragments 
of bone which were placed back into the joint cavity, 
and revealing a shortening of the neck of the mandible. 


deformity of the face with flatness of the left 
side and swelling of the left ear. There was 
definite movement of the middle third of the 
face and false movement of the mandible. The 
nose was movable. There were several sutured 
lacerations of the face. 

X-rays revealed a fracture through the lateral 
suture of the left orbit and through the inferior 
orbital rim of the left side. There was moderate 
separation of the fragments, including the 
entire left zygoma. A fracture was also seen in 
the roof of the right antrum. Fractures had 
occurred at two sites in the left side of the 
mandible, one through the ramus with slight 
anterior angulation, and one near the anterior 
end of the left side of the mandible. However, 
the condyloid process remained in the fossa. 
A small chip fracture was noted in the posterior 
portion of the right side of the maxilla. There 
was a suspicion of a fracture through the upper 
part of the right nasal bone. The left zygomatic 
arch was seen to be fractured in at least two 
places. 

Seventeen days after injury open reduction 
with wiring for multiple fractures of facial 
bones was performed. Under general anes- 
thesia administered through the tracheotomy 
tube, arch bars were wired to the upper and 
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Fic. 4. Case 11. Laminagram showing left side of the 
mandible, with some fragments of bone anterior to the 
articular surface of the mandible but with less de- 
formity of the neck of the mandible. 


lower teeth after the fragments were manipu- 
lated into alignment. The patient was then 
scrubbed and draped in the usual manner. 

An incision was made over the left zygomatic 
frontal suture where there was a separation of 
approximately 1 cm. between the zygoma and 
frontal processes. The incision was carried down 
through the periosteum and the periosteum was 
elevated from the bone. A hole was drilled 
through the frontal process of the zygoma and 
another through the zygomatic process of the 
frontal bone. A 23 gage stainless steel wire was 
passed through the two holes and tightened, 
pulling the zygoma up to the frontal bone and 
aligning the displaced zygoma. However, the 
arch was still depressed, as was the body of the 
zygoma. 

An incision 44 inch long was made in the 
hairline down through the temporal fascia. An 
elevator was passed under the fascia and under 
the zygomatic arch, and the body of the 
zygoma and the zygomatic arch were elevated 
to position. Then a 23 gage wire was passed 
through the hole in the zygomatic process of 
the frontal bone, and brought out and passed 
under the zygoma into the buccal sulcus along- 
side the upper second molar. This was done by 
using a 16 gage spinal needle through which a 
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double 28 gage wire was passed. The needle 
was removed and the 28 gage wire used to pull 
the 23 gage wire into the oral cavity. 

Following this an incision was made over the 
right zygomatic frontal suture. A hole was drill- 
ed through the frontal portion and a 23 gage 
stainless steel wire was passed through the hole. 
The wire was then passed through the incision 
down under the zygomatic arch and zygoma 
into the buccal mucosa alongside the upper 
right first molar in the same manner. 

An incision was then made along the under- 
surface of the mandible, down through the 
periosteum, over the fracture site in the bicus- 
pid region of the mandible on the left side. The 
fracture site was found to be displaced approxi- 
mately 1 cm., with the proximal fragments 
being rotated and lying lingual to the distal 
fragments. The fragments were realigned with 
bone clamps; a hole was drilled through each 
end of the fragments and a 23 gage wire was 
passed through the hole and tightened, holding 
the fragments in good alignment. 

All of the incisions were sutured using No. 
3-0 catgut suture for the deep layers and No. 
4-0 dermal suture for the skin. A drain was 
placed in the submandibular incision. 

The wires which had been passed from the 
frontal portion down under the zygoma and 
into the buccal vestibule were passed around the 
upper arch bar and tightened, forcibly pushing 
the maxilla up against the zygoma and realign- 
ing the fragments in good position. Next the nose 
was raised with an elevator and the fragments 
were forced back to good alignment. Rubber 
elastics were then placed from the lower arch 
bar to the upper arch, re-establishing occlusion. 

Vaseline packing was placed in both sides 
of the nose. A Levin tube was placed through 
the left side of the nose into the stomach to be 
used for aspiration for the first eighteen hours 
and then for feeding. A pressure dressing, using 
fluff and Ace bandage, was placed around the 
entire head. The patient was taken from the 
operating room in good condition. The jaw 
was kept immobilized for eight weeks. (Fig. 5.) 


The final case demonstrates the treatment 
of a patient with severe injuries to both the 
soft tissues and bones of the face, who also had 
intracranial damage. No delay was _necessi- 
tated by the neurologic damage, however, and 
the patient underwent surgery on the day of 
injury. 


Fic. 5. Case 111. X-ray showing wires from the frontal 
bone which were passed down behind the zygoma and 
attached to the upper arch bar to hold the middle third 
of the face in position; also revealing arch bars on the 
upper and lower teeth which were used to re-establish 
occlusion. 


CasE iv. S. S., a twenty-two year old 
white man, was injured in an automobile acci- 
dent and admitted on the same day. Physical 
examination revealed multiple lacerations of 
the face, including injury to the eyes, a lacer- 
ated fifth finger of the left hand and a lacerated 
tongue. There were compound, comminuted 
fractures of all of the bones of the middle third 
of the face, including both sides of the maxilla, 
both zygomas, both nasal bones and the alveo- 
lar process of the mandible. 

There were multiple lacerations of the face 
with through and through communications be- 
tween the nose and the skin with a long angu- 
lated laceration that began in the upper part 
of the left evebrow and extended down over 
the dorsum of the nose to the tip of the nose. 
There was a full-thickness laceration through 
the nose with fractures of the nasal bones and 
the infraorbital ridge. There was a fracture 
through the central portion of the maxilla and 
a transverse fracture through the maxillary 
sinus, severing the upper jaw into two pieces. 
Both zygomas were broken off and floating, 
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and there were lacerations in the infraorbital 
region on both sides extending from the skin 
inward through the maxillary sinus. There 
was a large laceration on the right side of the 
tongue in the middle third that was half way 
through the body of the tongue. The patient’s 
blood pressure was 80/40 and the pulse was 120. 
Intravenous fluids were started, and the pa- 
tient’s blood was typed and cross matched. He 
was examined by a neurosurgeon and cleared 
for operation. 

Under local anesthesia a routine trache- 
otomy was performed. Using an endotracheal 
tube inserted into the tracheotomy, general 
anesthesia was administered. The patient was 
prepared and draped in the usual manner. 
Arch bars were placed on the teeth of the upper 
jaw and lower jaw and wired to all of the teeth 
from the first molar forward, except for the 
teeth in the right lower portion of the mandible 
where there was a fracture of the alveolar 
process. The frontal zygomatic areas were then 
exposed by incision through the eyebrows and 
the fracture site was isolated. A hole was drilled 
through the zygomatic process of the frontal 
bone and another through the frontal process 
of the zygoma. The zygomas were reduced and 
wired to position with interosseous wiring. 
Then a wire was placed through the hole in the 
frontal bone and passed through the incision 
posterior to the zygoma and into the oral cav- 
ity. This procedure was carried out on both 
sides. The multiple lacerations were cleaned, 
including the one on the dorsum of the nose. 
The small fragments of the nasal bones and the 
frontal process of the maxillas were wired to 
position by drilling holes through the fragments 
and twisting 30 gage wire through the bone to 
hold them in position. All of the fragments 
that were possible to save were placed into 
position and the periosteum was sutured. The 
lacerations were sutured with No. 3-0 deep cat- 
gut and interrupted No. 5—o dermal sutures. 
All of the lacerations were sutured. The nose 
was packed with vaseline gauze and a metal 
splint was applied. The maxilla was wired up 
to the frontal bone, using the wire that had 
been placed from the frontal bone downward 
and posterior to the zygomas, and a pressure 
dressing was placed on the head. There was a 
moderate amount of bleeding during the opera- 
tion. The patient was given 2 pints of blood on 
the operating table and was taken from the 
operating room in good condition. The jaws 
were immobilized for four weeks. 
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It was necessary in this case to perform 
secondary repair because of the loss of bone in 
the nose and because of ptosis of the right 
eyelid which was produced by injury to the 
third cranial nerve. The patient was read- 
mitted for a fascial sling to the left eye and a 
bone graft to the nose eight months following 
the date of injury and the first repair. Examina- 
tion revealed complete ptosis of the left eyelid. 
Also, there was a saddle nose deformity with 
an angle of 20 degrees and a slight shortening 
of the nose. 

Under general endotracheal anesthesia an 
incision approximately 4 inches long was made 
1 inch beneath the anterior crest of the left 
illum and down through the deep fascia. The 
fascia was reflected over the bone and the 
muscle attachments and periosteum were 
incised. The periosteum was stripped off the 
crest and medial surface of the ilium, and a 
piece of bone 1 by 2 by 14% inch was removed 
from the anterior crest, leaving the outer table 
intact. The wound was closed with a running 
deep catgut suture and a running No. 3-0 silk 
suture to the skin. A vertical incision was then 
made over the lateral surface of the thigh 
down to the tensor fascia lata muscle. A piece 
of fascia approximately 4 by 1 inch was re- 
moved. The wound was closed with deep catgut 
suture and the skin with silk suture. A pressure 
dressing was applied. 

Next, two incisions were made in the upper 
eyelid, one in the outer and one in the inner 
quarter just above the eyelashes. The skin was 
undermined, connecting the two incisions. A 
small incision was made at the inner margin 
of the upper eyebrow and another incision was 
made at the outer margin of the upper eyebrow 
on the left side. The area from these incisions 
to the incisions in the eyelid was connected by 
blunt dissection down through the tissues under 
the skin and superficial to the tarsus. A piece 
of fascia was then threaded through the tracts 
and sutured to the tarsus and then to the 
frontalis muscle, elevating the left eyelid to 
the place where the upper edge of the pupil 
was exposed. The skin was closed with inter- 
rupted dermal sutures. 

The operative field was then shifted to the 
nose. The lower lateral cartilages were sepa- 
rated from the upper lateral cartilages. The 
periosteum and skin over the dorsum of the 
nose were freed and a bone graft was con- 
structed to fill in the saddle portion of the 
nose, re-establishing the contour of the nose to 
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approximately 36 degrees. A vaseline packing 
was placed intranasally and a metal splint was 
placed over the nose. An eye patch was placed 
over the left eye. The patient was taken from 
the operating room in good condition. 

This patient had a very good cosmetic result 
and good function of the mandible, but does 
have marked visual disturbances due to retinal 
injuries. 

CONCLUSIONS 

1. The emergency treatment of injuries to 
the soft tissues and bones of the face starts 
at the scene of the accident with the main- 
tenance of an airway and control of hemorrhage. 

2. Neurologic damage must be ascertained 
before definitive treatment can be carried out 
by the maxillofacial surgeon. 

3. The optimum time lapse between injury 
and treatment is determined largely by the 
extent of neurologic damage. 

4. In general, the earlier the repair, the better 
the result. However, a good result can be ob- 
tained even after a delay of several days. 
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SUMMARY 


Definitive treatment for injuries to the soft 
tissues and bones of the face is largely de- 
pendent on the amount of neurologic damage. 
The time lapse before treatment may be any- 
where from a few hours to several weeks. Four 
case studies are reported representing: (1) 
open reduction of multiple fractures of the 
mandible which was performed nine days after 
injury on a patient with no neurologic damage; 
(2) open reduction for bilateral fracture dis- 
location of the head of the mandible and closed 
reduction for fracture of the body of the left 
mandible in a patient injured six days pre- 
viously who had no neurologic injury; (3) open 
reduction with wiring for multiple fractures of 
facial bones in a patient injured seventeen days 
previously who had been comatose for five days 
after injury; and (4) repair of all of the bones 
of the middle third of the face in a patient with 
neurologic damage who was cleared for treat- 
ment on the day of injury. 
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From the Dental Clinic, University of Budapest, Buda- 
pest, Hungary. 
4 ign name mucoepidermoid tumor was first 
applied by Stewart and his co-workers [13] 
to certain neoplastic growths arising in the 
salivary glands. Histologically, these growths 
are composed of squamous epithelial cells bear- 
ing a close relation to those which originate by 
proliferation from the so-called mucous type 
cells of the mucous glands. Because they arise 
in so many different ways various names have 
been applied to them such as cystadenoma, 
epidermoid cancer, adenocarcinoma, mixed 
tumor, adamantinoma and the like. Most of 
these designations are incorrect. 

The Hungarian investigator, Barla-Szabo 
{3], studied the histogenesis of mucoepidermoid 
tumors, making a thorough and careful analysis 
of the material available at hand in our clinic. 
He was able to demonstrate that when these 
growths develop in the oral cavity they do not 
arise from the submucous salivary glands but 
rather in the squamous epithelial layers of the 
oral mucosa. They develop slowly, infiltrating 
gradually for several years without metasta- 
sizing, but they are radioresistant and tend to 
recur after excision, repeated local recurrence 
being clinically characteristic of this type of 
tumor. They may occur at any time of life. 
Linell [8], in 1948, reported similar growths in- 
filtrating the mucous glands in the epithelium 
of the lower jaw. 

Despite the apparent difference in the origin 
of their tumors, these patients were restored to 
health by resection of the mandible [8]. 

Stewart et al. [13] differentiate between 
benign and malignant tumors, classifying as 
malignant those which metastasize and his- 
tologically resemble plenocellular carcinoma, 
while also containing mucous cells. They desig- 
nate as benign those which are characterized 
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EXARTICULATION OF TUMOR AND INSERTICN OF METAL PROSTHESIS 
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by mucous material of cystic structure. In my 
opinion, no sharp line of demarcation can be 
drawn between malignancy and benignancy, 
and there is never any assurance that a growth 
which has proved harmless on repeated exami- 
nation or after supposedly complete extirpation 
will not eventually take on malignant charac- 
teristics. This was demonstrated by the case re- 
ported by Howard in which a patient died from 
metastasis thirty-nine years after operation. 
The studies of Barla-Szabé [3] in our clinic 
provided us with a definite histologic basis for 
the classification of these intraoral tumors and 
their grouping under a few inclusive names. The 
value of such simplification of terminology in 
both diagnosis and treatment is well demon- 
strated in the following case report taken from 
the records of our clinic for the past five years. 


CASE REPORT 


S. F., a sixty year old man, was referred to us 
in February, 1953, by Dr. Kisfaludy [6], from 
the Uzoki Street Hospital of the Trade Union 
Social Insurance Service. Preliminary examina- 
tion showed a radioresistant tumor completely 
infiltrating the right half of the mandible. 

Past history revealed that about six years 
previously a painful swelling began in the right 
half of the mandible; pain has been con- 
tinuous ever since. The patient was completely 
edentulous. 

Examination in 1953 revealed the following 
data: At the site of the lower third molar was a 
cauliflower-like growth the size of a walnut’ 
which was devoid of epithelium in some places. 
Part of the swelling extended to the outside of 
the cavity. The peripheral lymph nodes were 
not palpable. Roentgen examination revealed 
extensive rarefaction of the bone, as well as 
cavity formation (i.e., cystic degeneration) in 
the body and ramus of the mandible on the 
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Fic. 1. Radiograph of tumor infiltrating right side of 
mandible. 


right side. (Fig. 1.) The right mandible was 
completely infiltrated. Biopsy showed papillary 
cystadenoma. 

It was decided to perform unilateral resec- 
tional exarticulation of the mandible, with in- 
sertion of a vitallium® prosthesis, as a one-stage 
procedure. 

Operation was performed on February 26, 
1953, under block anesthesia of the entire 
mandibular division, supplemented by local 
infiltration with 1 per cent novocain® solution. 
After dissection of the lower lip, a convex- 
curved incision was made below the lower jaw 
and carried up to the right mandibular angle, 
exposing the right side of the mandible. The 
tumor in the oral cavity was excised with the 
mucous membrane intact. 

Because the growth was potentially malig- 
nant, the entire right half of the mandible was 
isolated and removed subperiosteally. After the 
periosteum had been retracted at the midline, 
the bone was first perforated in three or four 
places with a round burr and then cut through 
with scissors. The muscles in the floor of the 
mouth—masseter and temporalis as well as 
pterygoid—were separated from their attach- 
ments with scissors and then drawn aside by 
attaching long catgut sutures secured by hemo- 
stats to them. Downward and outward traction 
on these sutures drew the mandible sufficiently 
aside to expose the artery and make it clearly 
visible at its place of entrance into the jaw, 
where it was divided between double ligatures. 
If this preliminary tying off of the mandibular 
artery is properly performed there will never be 
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Fic. 2. Radiograph of metal skeleton. 


any need to ligate the external carotid. When 
the muscles have been detached, the joint cap- 
sule is cut around with scissors and the resected 
mandible removed. The right submandibular 
gland and the peripheral lymph nodes are ex- 
cised at the same time. This must always be 
done before the insertion of the vitallium 
skeleton. 

Any metal prosthesis must be made to the 
most exact measurements. In this case it con- 
sisted of a vitallium skeleton cast in a single 
piece, with one end shaped to a rounded articu- 
lar surface of normal size, the other end exca- 
vated and pierced by a number of oval suture 
holes. Fixation is accomplished by setting the 
remaining fragment of the mandible into the 
groove provided for this purpose in the metal 
prosthesis. Wire sutures are then passed 
through the excavated end of the skeleton and 
also carried around metal and bone at the other 
end. After the mouth is opened and closed a few 
times to demonstrate that there is sufficient 
function, the muscles are sutured back into 
their normal positions. The wound within the 
mouth, as well as the denuded floor of the oral 
cavity, are carefully covered by mobilization 
of a thin but adequate layer of oral mucosa. 
In closing the external wound special care 
should be exercised to avoid injury to the 
replaced tissues, the platysma myoides in par- 
ticular. A rubber drain should be left in the 
wound for twenty-four hours. 

The patient was given crystalline penicillin, 
200,000 units daily, for eight days postopera- 
tively. Wound healing usually takes place 
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without complications. A control film made on 
the tenth postoperative day (Fig. 2) showed 
satisfactory function of the inserted vitallium 
prosthesis. 

The pathologic report was as follows: Al- 
though the histologic preparations of the tumor 
showed a typically glandular cystic structure, 
the clinical course of the growth was diamet- 
rically opposed to such a diagnosis. In spite of 
this, in certain of the sections a markedly 
infiltrative character could be established. In 
some places the lumens of the cystic glands 
embedded in the fibrous stroma were dilated 
to mucous “pools.” Their epithelial lining was 
regularly flattened, but occasionally—espe- 
cially in the smaller ones or those moderately 
distended—the lining consisted of simple or 
stratified rows of epithelial cells in which the 
layer next to the lumen was composed of 
swollen mucous goblet cells with a foamy cysto- 
plasm which stained characteristically. Some 
of these lumens were embedded in areas of 
undifferentiated cells which represented an 
intermediate type between the mucous glandu- 
lar epithelium, sometimes stratified and other 
times lined up after the fashion of columnar 
epithelium. The epithelial lining frequently 
appeared to be “pseudopapillary,” that is, 
with papillary exostoses possessing connective 
tissue axes which often bulged into the cavity 
of the microcysts. The goblet cell epithelial 
lining of the cyst was occasionally modified into 
stratified squamous epithelium. In one of the 
sections—prepared from a deep-lying part of 


‘the tumor which had infiltrated the bone—a 


well differentiated squamous cell epithelial 
islet was found. 

A few small areas of mucinous hypernephroid 
structure could be detected; polymorphisms, 
transitional or necrotic cells were not in evi- 
dence. Some sections prepared from portions 
near the surface seemed to bear witness that 
these tumors originate from the epithelium of 
the mucous membrane where the tumor tissue, 
in many places, comes in close contact with the 
surface epithelium in the form of glandular, 
papillary or cystic structure where the cells 
gradually penetrate the typical epithelial tissue. 

When the wound had healed by primary in- 
tention, the patient was discharged, although 
he remained under our continuous supervision. 
Two years postoperatively he was free from 
symptoms and had resumed his job as a brick- 
layer, working eight hours a day. 
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An x-ray examination made two years post- 
operatively revealed that the metal skeleton 
had moved away from its original fixation. The 
metal itself, however, was immovable and com- 
pletely covered by the soft tissues. It functions 
perfectly, synchronizing with the movements of 
the intact part of the mandible and giving the 
patient no cause for complaint. 


COMMENTS 


Before undertaking a surgical procedure of 
this type, the operator and the patient must 
come to an understanding as to which is to 
have first consideration: the ease and safety 
provided by the adequate exposure of an extra- 
oral approach or the better cosmetic results fol- 
lowing intraoral excision. Some American 
authors, for example, Gordon and his co- 
workers [5], resect the tumor-bearing part of 
the mandible and insert the metal skeleton 
intraorally, probably because of cosmetic con- 
siderations. We have found, however, that the 
intraoral approach does not provide an ade- 
quate bed for the metal implant and that the 
muscles adherent to the mandible cannot, as a 
consequence, be perfectly replaced when su- 
tured. Other possible complications of the 
operative procedure itself are difficulty in 
securing hemostasis, preventing the aspiration 
of mucus and the like. The remeval of both the 
submandibular gland and the peripheral lymph 
nodes for examination is urgently advised, not 
only when excising malignant or potentially 
malignant mandibular growths but also those 
that are apparently benign at the time of opera- 
tion. It is impossible to make such excisions 
through an intraoral exposure. We question 
whether or not it is worth while to make 
such vital concessions to mere cosmetic 
considerations. 

The metal skeleton is cast in one piece, em- 
ploying as thin and pliable material as can be 
obtained. It must be kept in mind that when 
the mandible is sectioned, the cut muscles will 
shorten. Therefore, if the prosthesis is too 
large, they can be drawn together for suturing 
only by exerting great tension, or not at all. 
Our experience has shown that the permanent 
success of a metal prosthesis depends on how 
completely it is eventually covered by the soft 
tissues. The importance of careful reconstruc- 
tion of the muscles of the floor of the mouth can 
hardly be overstressed. If a curved convex 
incision from the middle of the lower lip to the 
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mandibular angle has been employed when 
performing resection of the mandible, the main- 
tenance of the original form of the mouth 
depends upon this careful reconstruction. 

Fixation of the metal implant still remains a 
problem. We have used vitallium-wire ligatures, 
either wound around the bone or carried 
through it. It is to be hoped that vitallium 
screws may soon be available, as our present 
method is not always entirely efficient. 

Because this operation is carried out in a 
field which more than any other part of the 
body must be almost constantly in motion from 
the moment of its completion, it is impossible 
to provide any rest for the jaw and the metal 
graft to permit their becoming consolidated, 
yet the success of the procedure depends on 
immediate permanent fixation. Should the 
attachment of bone to metal loosen ever so 
slightly, so that the metal moves independently, 
the prosthesis will soon break through the soft 
tissues and, without inducing any noticeable 
reaction, become visible on the surface within 
a short time. 

The same is true in regard to weight-bearing. 
If excessive pressure loosens the fixation of the 
metal to the bone so that the skeleton and the 
remaining portion of the mandible move inde- 
pendently, the metal will soon work through 
its soft tissue covering and become visible, 
either at its points of fixation or at the point 
where the displacement is greatest. 

Gordon and his co-workers [5] fasten the 
Roger-Anderson appliance upon the remaining 
fragment of the mandible immediately after 
removal of the tumor-bearing portion and leave 
the instrument in place for ten weeks, the pur- 
pose being to prevent displacement of the 
remaining portion of the mandible toward the 
resected side during cicatrical shrinkage. Such 
a precaution, however, we consider quite super- 
fluous. If fixation of the prosthesis is done 
properly and the joint functions satisfactorily 
at the outset, the remaining fragment of the 
jaw cannot move toward the resected side. 
The condyles lying in the articular fossa can- 
not move toward either side. 

Our first large scale prosthesis implantation 
was performed five years ago, following excision 
of a benign tumor from the body of the man- 
dible [14]. Since then we have performed 
unilateral resectional exarticulations on nine 
such growths, two of them being frankly 
malignant. In these two instances of malig- 
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nancy and in a third case of adenocarcinoma, 
consolidation did not take place so that the 
metal skeleton had to be removed later. In the 
other six cases, however, the prosthesis retained 
its position, one having now remained for more 
than four years. These early failures, never- 
theless, convinced us that metal inserts are of 
little or no value in cases of malignancy. A 
tumor in the oral cavity generally ulcerates and 
discharges infected, necrotic mucus, soiling 
the operative field. After five or six days the 
wound generally breaks down; suppuration and 
sloughing of the soft tissues loosen the metal 
implant so that it soon appears on the surface 
and must be removed. It is entirely impossible 
to replace it. 

With but a few exceptions, when we have 
performed resection of the mandible for a 
malignant tumor using a metal skeleton to re- 
place the excised portion of the jaw, the pros- 
thesis had to be removed later. The question 
therefore arises: is it reasonable to expect tissue 
cells, which have already suffered damage when 
the malignant portion was removed and their 
vitality consequently lowered, to bear the 
added burden imposed by the insertion of a 
foreign body? 

Under certain conditions, however, even 
though the growth be frankly malignant, the 
insertion of a prosthesis will be mandatory; for 
example, if it has been removed from the center 
of the mandible and the resulting cavity occu- 
pies the site of one of the incisor teeth. Such a 
gap must be filled in order to fix the muscles 
of the floor of the mouth as well as the remain- 
ing fragment of the mandible, thus securing 
exact occlusion with remaining molars. 

We have reluctantly concluded that filling 
the defect left by removal of a tumor from the 
mandible by the immediate introduction of a 
bone graft will not give good results. The ulti- 
mate fate of a living bone graft depends on 
perfect asepsis of the field of operation. The 
dangers of hematoma, infection and subse- 
quent suppuration threaten the vital capacity 
of the living bone, and necrosis and sloughing 
nearly always follow. 


SUMMARY 


We have presented a surgical solution for the 
problem of radioresistant, mucoepidermoid 
tumor of the mandible, infiltrating the right 
side. We have employed a single stage proce- 
dure, excision of the growth and immediate 
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insertion of a vitallium prosthesis. In the 
two years which have elapsed since the inter- 
vention there have been no indications that 
the bone and vitallium skeleton* are not firmly 
consolidated. The results in this case would 
seem to demonstrate the advantages which 
protheses made of metals of low electric poten- 
tiality offer over other methods of repairing 
the resected jaw by insertion of foreign mate- 
rials, even bone grafts. 

Our knowledge of the process of tissue repair 
under natural conditions forbids us to hope that 
any such solution of the problem can be per- 
manent; even though we may achieve a long 
period of palliation, the later fate of any such 
prosthesis is uncertain. The metal insert will 
be of practical aid in the immediate postopera- 
tive period. Difficulties and major complica- 
tions such as infection of the operative site, 
contraction of the floor of the mouth and 
restoration of articulation are best met by 
contrivances of this type. They are helpful in 
the first stages of anatomic reconstruction, 
serving to prepare the parts to receive eventu- 
ally the final solution of the problem by the 
insertion of an autogenous bone graft. Metal 
prostheses cannot be used after removal of 
malignant growths; the transplantation of liv- 
ing bone remains the only possibility. 
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From the Tumor Clinic, Michael Reese Hospital, Chi- 
cago, Illinois. 
gee cay tumors of the oral cavity are 
subject to the same general principles 
of radiation therapy as tumors in other parts 
of the body, but in many important respects 
they offer a special challenge to the radio- 
therapist. Primary malignancies of the tongue, 
the floor of the mouth, the mucosa of the 
cheek, the palate and the tonsils require dis- 
tinctive technical applications for their suc- 
cessful treatments. Malignant neoplasms of the 
lip are not included in this presentation nor 
are growths involving the mandible or other 
bony structures. 

Originally the treatment of malignancies of 
the oral cavity was limited to surgery. Although 
the localization of such tumors should facilitate 
their early diagnosis, experience has shown that 
the majority of these neoplasms are observed 
in an advanced stage. This delay in diagnosis 
has always constituted a serious disadvantage 
to successful therapy because of the added 
complicating factors such as early involvement 
of the regional lymph channels, the often pres- 
ent local infection with the threat of general 
sepsis, ulceration with loss of blood necessitat- 
ing ligation of large blood vessels, and the 
mechanical interference with the airway and 
the change in the nutritional state. The devel- 
opment of radiation therapy as a precise thera- 
peutic method resulted in more gratifying 
therapeutic results of malignant tumors of the 
oral cavity, and consequently radiation became 
popularly employed in their treatment. It 
must be emphasized, however, that the appli- 
cation of ionizing radiation in the oral cavity is 
a complex procedure requiring special knowl- 
edge, experience and skill. This is best illus- 
trated by comparing the therapeutic results of 
patients treated in institutions where experi- 
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ence has been acquired through diligent efforts 
of individuals, and the end effects of treatments 
in places where radiation therapy is carried 
out as an adjunct to diagnostic radiology and 
where supervision and execution of such treat- 
ments are often delegated to the junior mem- 
bers of the staff or to technicians. Successful 
radiation therapy of cancer, in general, and 
specifically in the oral cavity, is possible only 
by utilizing all available resources and talent, 
and is not simple. 

The recent progress in surgical methods 
facilitated by improved anesthesia, replace- 
ment of blood loss, control of infection by anti- 
biotics, and the better training of surgeons 
specializing in operations of tumors of the head 
and neck resulted in a trend again in favor of 
surgery for malignant tumors of the oral cavity, 
and suggestions to abandon radiation therapy 
of these lesions are frequently advocated. Not 
considered in such recommendations is the 
fact that the availability of highly trained 
surgeons in this field is as limited as the number 
of qualified radiotherapists, and that a fair 
evaluation of therapeutic results with both 
methods can be done only on the highest 
professional levels. The comparison of the 
work of a skilled head and neck surgeon with 
mediocre or poor accomplishments of a radio- 
therapist in the same institution, or vice versa, 
does not help in the clarification of this problem. 

Although we have accumulated extensive 
experience in the utilization of ionizing radia- 
tion in the treatment of malignancies of the 
oral cavity, we do not propose to consider the 
treatment of these lesions as solely that of 
radiation. In many instances a combination of 
radiotherapeutic and surgical procedures ap- 
pears to be the method of choice. Furthermore, 
the histologic character of malignant tumors 
in the mouth often is decisive for one or the 


877 American Journal of Surgery, Volume 92, December, 1956. 


5 


other method. The radiosensitivity of malig- 
nant neoplasms in the oral cavity follows closely 
the established theoretic postulate: highly 
anaplastic tumors respond well to ionizing 
radiation, whereas well differentiated lesions 
are less influenced. Since the more malignant 
undifferentiated tumors have the tendency to 
metastasize early, they offer less favorable 
response to surgical procedures and, as a rule, 
should be considered primarily for radiation 
therapy. Whenever a choice of either method 
offers an equally favorable prognosis, we would, 
in the interest of the patient, favor radiation 
rather than mutilating operations. In the 
majority of patients with oral malignancies, a 
reasonably sound decision as to the proper 
choice of therapy can be made, provided that 
the talent for equally skillful execution of 
either method is available. It is our belief that 
both forms of therapy have their specific merits 
and advantages and complement each other, if 
not in an ideal manner, at least to an extent 
that reasonable and proper indications can be 
established. 

Available for radiation therapy are: x-rays 
in the range of the customary 200 kv. to 1 to 2 
million volts and, more recently, although still 
on an experimental basis, up to 22 million volts; 
radium in the form of surface applicators; inser- 
tion of radon seeds or radium element in 
needles; and treatments with larger amounts 
of radium in so-called bombs as telecuriether- 
apy. Lately, radium has been replaced, mainly 
in its external application, by radioactive 
cobalt in bombs of high intensity. 

The judicious choice of any one of these 
modalities may determine the success or the 
failure of radiation therapy and, consequently, 
the'fate of the patient. Therefore, a discussion 
of these tools and their various forms of appli- 
cation appears justified. The main purpose of 
radiation is the destruction of the malignant 
growth; the art of accomplishing this without 
permanent damage to the surrounding tissue 
depends on the method, the manner of its 
application and the skill with which it is 
performed. 

X-rays produced with 200 kv. are the most 
universally available source of radiation, and 
although the majority of malignant tumors of 
the body, amenable to radiation, can be ad- 
vantageously treated with this method, this is 
not necessarily true for malignancies in the 
oral cavity. To be sure, these tumors can be 
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successfully treated with x-rays of 200 kv. 
The application, however, has to be executed 
in a protracted and fractionated dosage, prefer- 
ably utilizing heavy filtration, with exact aim to 
the tumor site which, for example, in the mobile 
tongue offers considerable difficulties. Different 
entrance fields from the outside are needed 
and must often be supplemented by intraoral 
exposure. These problems can be and have 
been solved satisfactorily, but this form of 
therapy appears to us inferior to other radio- 
therapeutic methods. 

X-rays produced with 1 to 2 million volts 
have the advantage of using shorter wave 
lengths, comparable to the gamma rays emitted 
from radium and do not tax the skin tolerance 
in the same manner as x-rays produced with 
lower voltages. The greater depth penetration 
of x-rays in the million-volt range when used at 
the customary distance is, however, ‘not of 
material benefit in the treatment of malignan- 
cies of the mouth. It is probably advantageous 
to utilize x-rays of higher energy for the indi- 
cated purposes, but the difference in the thera- 
peutic results, when both methods are used 
with equal skill, appears to be relatively 
insignificant. 

X-rays produced with voltages up to 22 mil- 
lion volts, now mainly produced by betatrons, 
have been used in only a limited number of 
patients and must be considered as being en- 
tirely in the exploratory stage. Even if it 
should be proved that this method is of greater 
therapeutic value, its general application would 
not be feasible for many years to come. The 
installation, maintenance and clinical applica- 
tion of this therapeutic tool require intensive 
study, time, availability of ancillary support 
from physicists and many other considerations 
which limit its use at present to a few large 
institutions. 

Radium in its various forms of application 
appears to us to be the most desirable and 
successful form of radiation therapy of malig- 
nant tumors of the oral cavity, fulfilling most 
ideally the previously stated requirements of 
applying a cancerocidal dosage of ionizing 
radiation to the tumor with maximum protec- 
tion of the surrounding tissue. 

Radium in surface applicators and specially 
constructed molds, however, has only a very 
limited application in the treatment of oral 
malignancies and is, in most instances, of ques- 
tionable value. 
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The most effective form of radium treatments 
is the implantation of permanently placed 
radon seeds and/or temporarily applied remov- 
able radium element needles. Both methods 
permit the application of highly concentrated 
ionizing radiation in the tumor itself with a 
rapid decrease in the intensity of radiation in 
the peripheral areas of the malignancy, thus 
decreasing the danger of permanent damage to 
the surrounding healthy tissue. The controversy 
over whether radon seeds or radium element 
needles are the preferable methods of appli- 
cation is, in our opinion, without merit. 
Claims that one or the other form of treatment 
permits more accurate placement of the radium 
containers and therefore guarantees more 
exact dosage can easily be refuted. The proper 
execution of this form of treatment requires 
considerable knowledge of the physical factors 
of radium and its disintegration products, an 
understanding of the fundamentals of deter- 
mining tumor and volume doses, experience 
in the exact spacing of the applicators, and 
familiarity with the dose distribution in each 
instance. Only physicians well trained in this 
field should be trusted with this intricate task. 
The preference of needles over seeds, or vice 
‘ versa, must be determined by the therapist 
and will depend on his own experience. If he 
has been accustomed to the use of needles, his 
skill in their application will be greater than 
that in placing radon seeds, and the knowledge 
of the physician performing the insertion of 
radium containers is of greater importance 
than the choice of the type of applicators. In 
certain instances it may be preferable to utilize 
the removable needles, simply as a method of 
avoiding the necessity of leaving foreign bodies 
within the tissue, although they seldom pro- 
duce sequelae. In other instances the smaller 
and more flexible seeds may be used to greater 
advantage when the lesions are located in less 
accessible areas. The base of the tongue and 
the anterior pillar of the tonsillar fossa are such 
regions. 

Telecurietherapy with radium bombs has an 
important place in the treatment of malig- 
nancies of the oral cavity; it supplements the 
interstitial radium application which is only 
effective over limited areas and does not include 
radiation of the regional lymph channels. 
Gamma rays of radium used in telecurietherapy 
permit external exposure of larger areas and, 
in the available amounts which limit their use 
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to distances of 10 to 20 cm. from the target 
to the skin, produce a relatively low depth 
dosage. This fact to us is an advantage when 
exposing the lymph channels and lymph nodes 
in the neck area where the tumor-bearing 
tissue is within short range from the skin 
surface. The shorter wave lengths of gamma 
rays permit a relatively high skin tolerance, 
and the protraction of the treatments appears 
to us to be of significant advantage. 

Cobalt-60 produces the same type of radia- 
tion as radium. The commercially available 
cobalt-60 sources contain amounts of 500 to 
1,500 or more curies and are constructed for 
application at relatively large distances for the 
purpose of insuring better depth doses. Since 
the latter is of little importance in the treat- 
ment of oral malignancies and the high output 
of these radioactive sources does not permit 
any protraction of treatments, we do not 
recognize any great advantage in the utiliza- 
tion of cobalt-60 bombs in their present form 
for the indicated purposes. In conformity with 
this thought, we are arranging for replacement 
of our present radium bomb with a cobalt-60 
source, as is the practice of institutions in 
Europe, especially in Great Britain and Sweden, 
where exhaustive experience with telecurie- 
therapy has been accumulated over a period 
of decades. Their cobalt-60 sources utilize 
amounts of 30 to 50 curies, thus permitting 
short distance application and protraction of 
treatments. In this form, cobalt-60 appears to 
us a desirable and inexpensive substitute for 
radium bomb therapy of malignant tumors of 
the oral cavity. 

Our own experience indicates that no single 
method of radiation as described herein is, 
per se, superior to others. The judicial com- 
bination of various methods in the treatment 
of individual patients is of deciding impor- 
tance. Often, external radiation—our own 
preference is telecurietherapy although x-rays 
at 200 kv. with Thoraeus filtration are feasible 
—produces regression of the primary growth 
to such an extent that interstitial radium ap- 
plication is facilitated. The amount of external 
radiation necessary for control of oral malig- 
nancies depends, of course, on individual cir- 
cumstances, but with the intent of treating the 
primary tumor by interstitial radium, the 
external application can be held within such 
limits that no uncomfortable skin reactions 
need be produced. 
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Before discussing specific indications for 
radiation therapy of oral tumors, the problem 
of oral hygiene should be briefly mentioned. 
The introduction of antibiotics has greatly 
facilitated the control of local infection. It has 
been traditional to recommend extraction of 
infected teeth as a preliminary measure to 
radiation therapy. We have never shared this 
concept, since it appears to us that the danger 
of bone infection is greater after extraction 
than without it and we have, over a period of 
thirty years, seldom observed aggravation of 
existing local infection during or after radia- 
tion therapy. The incidence of bone infection, 
if not already present at the time when the 
diagnosis was established, has been negligible. 
This refers, of course, only to the extraction of 
teeth. Attention to proper oral hygiene by 
conservative methods, including the use of 
antibiotics, is considered to be an essential 
adjuvant to the results of the treatments and 
therefore is strongly recommended. 


CARCINOMA OF THE TONGUE 


The particular anatomic localizations of 
malignant tumors of the tongue greatly in- 
fluence the establishment of their early diagno- 
sis, their histologic character, their method of 
treatment and their prognosis. From a prac- 
tical viewpoint it is advantageous to consider 
carcinomas arising in the anterior part sepa- 
rately from those in the pharyngeal part of 
the tongue. The first group comprises tumors 
in the anterior two-thirds of the tongue up to 
the foramen caecum where the tongue serves 
essentially as a taste organ. The base of the 
tongue consists of a layer of lymphatic and 
glandular tissue, often designated as lingual 
tonsils. This part of the tongue is more fixed, 
less accessible to inspection and treatment, and 
consequently, tumors in this area are seldom 
diagnosed in their early stage. Delay in estab- 
lishing the diagnosis results in most instances 
in regional metastatic spread which often is 
bilateral before treatment is instituted. 

The histologic character of carcinomas of 
the tongue varies from well differentiated 
squamous cell carcinomas to highly anaplastic 
lesions, resulting in a wide range of clinical 
manifestations and requiring a diversity of 
therapeutic measures. As a rule, lesions in the 
anterior portion of the tongue show the more 
adult type of histologic structure whereas the 
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posterior portions contain the more malignant 
and less differentiated tumors. 

Radiation therapy of carcinoma of the tongue 
permits the conservation of tissue with corre- 
sponding maintenance of normal function, 
since the resulting scars following proper and 
skillful treatments are usually soft and flexible. 
However, the primary consideration of therapy 
is the cure or control of the malignancy and 
not the cosmetic end effect. 

Tumors in the anterior part of the tongue 
may occur as ulcers, fissures, nodules or pro- 
liferative growth, and only rarely present 
themselves as atrophic lesions. They may be 
localized at the tip of the tongue, the frenulum, 


- the lateral borders or at the dorsum. 


Lesions on the tip of the tongue and the 
frenulum offer the best prognosis. The main 
factors responsible for the relatively favorable 
outlook are the ease of early recognition of 
these tumors and the relatively late invasion 
of the regional lymph channels. Carcinomas of 
the tip of the tongue and the frenulum can be 
successfully treated with x-rays in the cus- 
tomary voltage range, by utilizing intraoral 
cones and external fields aimed from the chin 
at the tumor site. Combining the doses deliv- 
ered through these approaches, a minimum of © 
7,000 to 8,000 r can be applied without diffi- 
culty. A more elegant, and in our experience 
more successful, method of treatment is the 
combination of interstitial radium application 
with external radium treatments from a 
radium bomb. 

Carcinomas of the tip of the tongue, if 
limited in size, can be controlled by inter- 
stitial radium application alone, and we recom- 
mend the implantation of radium needles as 
the treatment of choice. A minimum of 7,000 
to 8,000 gamma r should be given over a 
period of four to six days. When treating lesions 
arising from or near the frenulum, we prefer 
to start radiation with telecurietherapy through 
an external field, in order to include the re- 
gional lymph nodes, and follow with implanta- 
tion of radium element needles after a minimum 
dosage of 3,000 to 4,000 gamma r has _ been 
given to the skin. The needles are left in place 
for a sufficient time to assure the application 
of a cancerocidal dose to the entire tumor area, 
for which usually a minimum of 7,000 to 8,000 
gamma r are required. Additional exter- 
nal radiation may be given after removal 
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of the needles if this is indicated in individual 
instances. 

The lateral borders of the tongue are the 
site of more than 50 per cent of all carcinomas 
primarily occurring in the tongue. These 
tumors, if not too far advanced, are unilateral 
and respect the midline as a temporary barrier. 
They often grow by direct extension into the 
floor of the mouth and invade the lymph 
channels relatively early. As a rule they cannot 
be controlled by x-ray therapy alone, and are 
best treated with a combination of interstitial 
radium applications and external radiation. 
Because it must, in most instances, be assumed 
that invasion of the lymph channels has already 
taken place at the time when the diagnosis is 
established, we prefer to start radiation with 
telecurietherapy through externa! fields, cover- 
ing the area of immediate lymph drainage of 
the tumor. The amount of external radiation 
to be applied depends upon the individual 
findings and is considerably higher when 
clinical evidence of lymph node involvement 
is present. However, we recommend implanta- 
tion of radium element needles or radon seeds 
before an intensive radiation reaction of the 
mucous membranes develops following external 
radiation. Telecurietherapy permits treatment 
by external radiation with less discomfort to 
the patient than is possible with x-rays of 
200 kv., although the latter is a feasible method 
of treatment. The implantation of needles is 
carried out by spacing them approximately 
I cm. apart in each dimension in a manner that 
encompasses the entire growth. Since the 
needles have to remain in place for five to 
seven days, they are sutured to the tissue in 
order to prevent dislocation. A uniform delivery 
of 7,000 to 8,000 gamma r is necessary for con- 
trol of the malignant growth. The prognosis is 
better when the tumor growth is limited to the 
lateral borders or extends into the dorsum of 
the tongue, as compared to extension into the 
floor of the mouth. 

Carcinoma of the dorsum of the anterior 
two-thirds of the tongue is treated in the same 
manner as lesions arising in the lateral borders. 
There would be no reason to mention this 
localization separately except for the fact that 
carcinomas of the dorsum often arise in an 
area of localized tertiary syphilis. The changes 
produced by syphilis in the capillaries and 
connective tissue often interfere with the 
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action of radiation on the tumor bed. Radiation 
necrosis is more frequently encountered in tis- 
sue already damaged, and the therapy has to 
be carried out with special skill. Unfortunately, 
cauterization must contend with these same 
difficulties in syphilitic tissue, and the only 
alternative would be radical surgery. 

Carcinomas of the base of the tongue are 
characterized by their more malignant ana- 
plastic nature. The handicap of being less 
accessible to therapy is somewhat compensated 
by their higher radiosensitivity. They are best 
treated with external radiation, utilizing x-rays 
of medium or high voltages, or telecuriether- 
apy. A minimum of 7,000 to 8,000 r should be 
given to the tumor area. Often these tumors 
extend to the surrounding tissues of the epi- 
glottis, tonsillar fossa and soft palate, a spread 
which causes a more unfavorable outlook in 
an already very guarded situation. Implanta- 
tion of radon seeds is possible and strongly 
recommended when the extension of the pri- 
mary tumor is still limited to the base of the 
tongue or to the immediate neighborhood. 

Occasionally, other types of malignant neo- 
plasms are localized in the base of the tongue; 
they consist of mixed tumors arising from 
salivary gland or thyroid tissue, lymphosar- 
comas or so-called lymphoepitheliomas. These 
tumors comprise only a small percentage of 
primary malignancies in the base of the tongue 
and some of them offer a better prognosis than 
carcinoma. 

In pursuing the principles and methods 
briefly outlined herein, there is, of course, no 
guarantee that all patients thus treated will be 
benefited. The therapeutic results of carcinoma 
of the tongue depend on many factors, espe- 
cially the size and extent of the primary tumor, 
the histologic character of the neoplasm, com- 
plications by infection, the metastatic spread 
and the like, and no definite predictions re- 
garding the response can be made. Unfor- 
tunately, even the early and most favorable 
lesions cannot all be cured by radiation ther- 
apy. It is also important to realize that the 
control of the primary tumor does not present 
the complete solution of the therapeutic prob- 
lem. The possible, and in most instances actual, 
spread of the primary carcinoma to the re- 
gional lymph nodes is the most serious com- 
plication and requires careful consideration and 
skillful attention. 
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Probably 60 to 70 per cent of all malignant 
tumors of the tongue present clinical symptoms 
of metastatic spread to the lymph nodes at the 
time the diagnosis is established. These areas 
of carcinomatous involvement must be eradi- 
cated to insure control of the malignancy; how- 
ever, it must again be emphasized that neither 
radiation nor radical dissection of the lymph 
nodes in the neck are of material benefit to the 
patient unless the primary tumor is controlled 
first. The initial concentration of the thera- 
peutic efforts, therefore, has to be directed 
toward the primary malignancy in the tongue. 
Since it is our custom to include the immediate 
regional lymph nodes in the external treatment 
fields when aiming at the primary lesion, we 
have been able in many instances to reduce 
completely enlarged, indurated and obviously 
involved nodes so that no evidence of metas- 
tases has remained on clinical examination. 
Many of these patients have survived without 
symptoms for periods of five to ten years and 
more, and apparently are cured of the disease. 
In most instances we lack the definite proof of 

carcinomatous involvement of the lymph 
nodes since histologic studies of these nodes 
were not performed, although there was no 
clinical doubt about the metastatic nature. 
The majority of these patients were treated at 
a time when radical surgery of the lymph nodes 
in the neck was neither as popular nor as suc- 
cessful as today. With the improvement in 
surgical methods, we have recommended and 
do believe in the propriety of radical en bloc 
dissections of the lymph nodes in the neck in 
patients with primary carcinoma of the tongue 
and clinical evidence of metastatic spread to 
the lymph nodes, unless the age and/or debility 
of the patient or other complicating factors 
present a contraindication to radical surgery. 
In this latter type of patient, we recommend 
intensive radiation therapy. 

In the past we followed a different approach 
for the approximately 30 to 40 per cent of car- 
cinomas of the tongue in which symptoms of 
metastatic spread to the regional lymph nodes 
were not manifest. Although we always in- 
cluded the immediate regional lymph channels 
in the treatment fields when applying external 
radiation, we refrained from other forms of 
therapy to the lymph nodes after control of 
the primary tumor and kept the patients under 
close periodic follow-up observation. Many of 
these patients were observed over a period of 
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five to ten years without symptoms. In other 
instances enlargement of the lymph nodes was 
noted within a year after treatment, and dis- 
sections of these nodes were performed without, 
however, revealing metastatic spread in all 
patients. 

With the improvement of surgical methods 
and the availability of surgical skill, which has 
reduced the mortality of en bloc dissections of 
the lymph nodes, we have changed our attitude. 
We believe that following control of the pri- 
mary carcinoma of the tongue, radical surgery 
of the lymph nodes in the neck should be con- 
sidered in all instances. If contraindications to 
radical surgery exist, we prefer patients without 
clinical symptoms of metastatic lymph node 
involvement to follow our old system of periodic 
follow-up. We do not believe that so-called 
prophylactic radiation to the lymph nodes in 
the neck is of value; only if a neoplasm is 
present in the lymph nodes should radiation 
be applied. Under such circumstances we con- 
sider it an effective method of treatment. 

If all patients with carcinoma of the tongue 
are considered, including those with localization 
in the posterior third of the organ, the five-year 
survival rates following treatments, according 
to the stated principles, are between 25 to 
30 per cent. If only early tumors are evaluated, 
the rate of successful treatment during the same 
observation period is doubled. 


CARCINOMA OF THE FLOOR OF, THE MOUTH 


Diagnosis of malignant tumors of the floor 
of the mouth as a separate entity is often pos- 
sible only in their early stage; direct extension 
into the undersurface of the tongue occurs so 
regularly and so frequently that it is difficult 
to differentiate these lesions in the advanced 
stage from primary carcinoma of the tongue. 
The majority of malignant tumors occurring 
in the floor of the mouth are squamous cell 
carcinomas. They resemble in every way those 
arising in the sublingual salivary glands or the 
mucous glands, subjacent to the floor of the 
mouth, and some of these are characterized as 
cvlindromas. 

Local surgical removal of carcinoma of the 
floor of the mouth is only rarely successful; 
radical surgery necessitates sacrifice of parts 
of the tongue and usually the mandible, and 
produces deformity and functional disability. 
Radiation therapy governed by the same 
principles as described in the treatment of car- 
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cinoma of the tongue has shown relatively good 
results. In small lesions, local x-ray treatments 
with intraoral cones, supplemented by external 
application of x-rays, are feasible and often 
successful; more advanced lesions require inter- 
stitial radium application with radon seeds or 
radium element needles, which must be care- 
fully and skillfully applied. We prefer to begin 
treatments with telecurietherapy followed by 
implantation of radium element needles. A 
total of 7,000 to 8,000 r should be applied. The 
treatment, if individualized according to the 
extent and histologic type of tumor and the 
specific conditions of the patient, is followed 
by a higher average rate of control than that 
of the primary carcinomas of the tongue. Five- 
year survival rates without symptoms of 
between 35 to 40 per cent have been reported. 
The advantage of radiation of these tumors 
compared with surgery lies in the fact that 
ionizing radiation can be applied in all stages 
of the disease, early as well as advanced; there 
is no primary mortality connected with the 
treatment and a much lesser degree of mutila- 
tion. The end results are at least comparable to 
radical surgery, and if only unselected cases 
are considered, better. 


CARCINOMA OF THE BUCCAL MUCOSA 


The majority of primary malignant tumors 
of the buccal mucosa are squamous cell car- 
cinomas with the same histologic varieties as 
those occurring in the tongue. The most com- 
mon site of these tumors is the center of the 
cheek at a level opposite the upper and lower 
molar teeth, though they may also arise in the 
upper or lower gingival sulcus and then spread 
to the center. Unless checked, these tumors 
grow into the anterior pillar of the tonsillar 
fossa and the soft palate, or into the mandible. 
Invasion of the cervical lymph nodes is not as 
frequent as in primary carcinoma of the 
tongue, and occurs in about 50 per cent of 
patients with carcinoma of the buccal mucosa. 

Surgical excision of early lesions produces 
equally favorable therapeutic results as local 
radiation. Surgery is preferable whenever in- 
vasion and destruction of the bone is present; 
otherwise we recommend radiation, which has 
the advantage of less mutilation and absence 
of functional disability. The same methods of 
radiation therapy are employed as previously 
described for carcinoma of the tongue, com- 
bining local interstitial radiation with external 
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application. The total amount of ionizing 
radiation must be a minimum of 7,000 to 
8,000 r to the tumor itself. We have observed 
a marked difference in the therapeutic results 
of lesions restricted to the center and anterior 
portion of the buccal mucosa and those local- 
ized in the posterior portion and the gingival 
sulcus. The latter show early invasion of the 
anterior pillar of the tonsillar fossa and the 
bone, and respond less favorably to radiation 
therapy. Since carcinomas of the buccal mucosa 
are often observed in an earlier stage, their 
prognosis is better than that of primary car- 
cinomas of the tongue. Five-year survival 
rates of 60 per cent without symptoms follow- 
ing radiation have been reported in the litera- 
ture; our own experience, although satisfactory, 
is not that favorable. We have often found it 
advantageous to combine surgery with radia- 
tion in selected patients, but favor radical 
surgery alone when bone involvement is 
present. 


CARCINOMA OF THE PALATE 


The prognosis of primary carcinomas of the 
palate depends mainly on their localization, 
those arising in the hard palate offering the 
more favorable outlook. The main reason for 
the difference is the early spread of primary 
carcinoma of the soft palate to the upper deep 
cervical lymph nodes, an event which over- 
shadows the importance of the primary 
growth. Most tumors arising in the palate are 
squamous cell carcinomas of highly anaplastic 
nature, and therefore are favorable objects for 
radiation. The control of the primary tumor by 
local radiation therapy either with x-rays or 
radium is often possible and is followed by a 
low rate of local recurrence. The end results are 
jeopardized by extension of lesions of the hard 
palate into the bone and by early metastases 
of primary tumors of the soft palate to the 
regional lymph nodes. 

These factors determine the choice of therapy 
which is best carried out by a combination of 
radiation and surgery. As a general rule, car- 
cinomas of the hard palate are primarily 
treated by surgery and followed by radiation, 
if any doubt exists about the complete surgical 
removal. Malignant tumors of the soft palate 
are preferably treated with local radiation, 
either with x-rays, using intraoral cones, or 
with radium implantation. Since the fate of the 
patient depends on the control of the meta- 
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static lesions, radical neck dissections should 
be performed following the control of the 
primary tumor in all instances in which hope 
for cure exists and the general status of the 
patients offers no contraindication to radical 
surgery. In most instances the metastatic 
spread of carcinomas of the soft palate occurs 
bilaterally, and surgery must be quite extensive. 


MALIGNANT TUMORS OF THE TONSILS 


Of the malignant tumors of the tonsils, only 
those originating in the stratified epithelium 
and those of “symbiotic” structure, the 
lymphoepithelial organs, will be mentioned. 
Tumors belonging to the group of malignant 
lymphomas are seldom restricted to the tonsils 
and deserve consideration in a general discus- 
sion of lymphosarcomas. The majority of the 
tonsillar tumors considered herein are squa- 
mous cell carcinomas with little variation from 
those malignancies already described in the 
oral cavity; a small percentage consists of 
lymphoepitheliomas which are composed of 
both epithelial cells and lymphocytes. The 
importance of lymphoepitheliomas lies in the 
fact that in most instances they are rapidly 
proliferating tumors with early involvement of 
the regional lymph nodes and sometimes early 
metastases to the skeletal system. 

The prognosis of primary malignancies of 
the tonsil depends on their histologic structure 
and their gross clinical appearance. If restricted 
to the tonsil itself, the outlook is more favorable 
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than in instances in which local extension is 
present to the tonsillar fossa, the anterior 
pillar, the soft palate and the base of the 
tongue. In patients with advanced lesions it is 
often difficult to judge where the primary 
tumor actually originated. 

Although the tonsil offers no particular prob- 
lems for surgical removal, the therapeutic 
results of surgery of malignant tonsillar tumors 
are discouraging. The early invasion of the 
blood vessels and lymphatics with neoplasm 
prevents control of the tumor by local excision 
and leaves radiation as the preferable alterna- 
tive. Radiation therapy has to rely essentially 
on external application of x-rays, preferably 
in the million-volt range, and telecurietherapy. 
If x-rays of lower voltage are utilized, they 
should be applied in a fractionated and pro- 
tracted manner, as originally advocated by 
Coutard. The external application of ionizing 
radiation must include the regional lymph 
nodes and is supplemented in suitable instances 
by implantation of radon seeds. A minimum of 
7,000 to 8,000 r should be applied to the tonsil. 
It is usually possible to achieve favorable 
immediate results following radiation therapy, 
but the five-year survival rates without symp- 
toms are low. Fortunately, primary carcinoma 
of the tonsils is relatively rare, and the series 
reported by different authors are small. The 
best results reported in the literature are 
between 20 to 25 per cent symptom-free sur- 
vival over a period of five years. 
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‘ HE palate is usually considered an anatomic 
wall separating the nasal and the oral 
cavities. It is much more than a mere anatomic 
structure and its importance Is recognized and 
appreciated only when the palate or even a 
portion of the palate is destroyed by accident 
or by disease. Much of the physiologic sig- 
nificance of the palate is derived from the 
study of the child with a cleft palate. However 
there are differences of considerable magnitude 
between a patient with a congenital cleft palate 
and a patient whose palate has been removed 
as a result of trauma or disease. The palate is 
divided into two parts, the hard palate which 
constitutes the major anterior portion and the 
soft palate or velum, which represents the 
posterior one-third of the palate. The hard 
palate, as the name implies, is made up of bony 
plates fused in the midline and covered with 
firmly adherent mucoperiosteum. The muco- 
periosteum in the anterior portion of the palate 
is irregularly folded into several ridges, known 
as rugae. The mucosa of the hard palate is 
composed of stratified squamous epithelium, 
containing numerous mucous glands. 

The soft palate or the velum is entirely 
different from the hard palate. It is a muscular 
organ, forming the anterior portion of a sphinc- 
ter separating the nasopharynx from the 
oropharynx. Functionally, the soft palate plays 
a very important role in speech and to a lesser 
degree in the act of swallowing. The several 
muscles making up the soft palate are covered 
with mucosa, which on the nasal side is nor- 
mally of the type found in the nasal cavity and 
on the oral side is stratified squamous epi- 
thelium. The superior surface of the palate 
forms the floor of the nasal cavity. Lymphatic 
drainage from the oral surface of the hard 
palate eventually reaches the superior deep 
cervical and subparotid nodes. The soft palate, 
the floor of the nose and adjacent maxillary 
sinuses are drained by lymphatics, which 
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pass partly to the superior deep cervical nodes 
and partly to the retropharyngeal nodes. 

Clinically, the palate may be involved by a 
number of tumefactions, which need to be 
diagnosed if proper and early treatment may 
be instituted. 

In the category of inflammatory swellings 
the most frequent is a palatal abscess secondary 
to dental infection. Gumma and tuberculosis 
are now not frequently seen but should never 
be omitted from the list of differential diag- 
nostic possibilities. Osteoma, odontoma, torus 
palatinus and incisive and mid-palatine cysts 
are the more common swellings of bony origin. 
These, as a rule, are slow growing, asympto- 
matic and not difficult to diagnose and treat. 
(Fig. 1.) 

Benign tumors originating from the soft 
tissues of the palate may be enumerated as 
papilloma, fibroma, adenoma of palatine sali- 
vary glands and hemangioma. These neoplasms 
require microscopic confirmation in order to 
arrive at a true diagnosis. 

In a discussion of malignant neoplasms of 
the palate it would be wrong to overlook the 
importance of the so-called premalignant 
lesions. Early recognition of these clinical 
entities followed by proper therapeutic or 
surgical treatment gives the best assurance of 
prevention or cure of oral malignancies. The 
most commonly observed premalignant lesion 
of the palate is leukoplakia. Two types are 
recognized. The first is the typical white patch 
of the palatal mucosa, which may or may not 
be well defined. It may be discrete or it may 
cover irregularly a large portion of the palate. 
The borders may or may not be elevated, and 
the surface may be smooth or in well advanced 
cases may be roughened. It may involve any 
portion of the palate. 

The second type occurs less frequently and 
is not generally regarded as leukoplakia. It is 
almost always found in the vault of the hard 
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Fic. 1. Torus palatinus is a common, bony tumor of the 
palate. It is entirely benign, extremely slow growing 
and is usually well tolerated. 


palate and only in people who wear dentures. 
This patch of mucosa does not present what is 
usually expected in leukoplakia. Instead of a 
white patch the mucosa is ordinarily elevated 
and granular and only rarely the color is 
whitish. Most often it is colored reddish brown 
or bright pink. Only the microscopic examina- 
tion of such tissue confirms the diagnosis of 
leukoplakia. Thickening of the stratum cor- 
neum, keratosis, parakeratosis and loss of 
polarity are usually observed microscopically. 
Leukoplakia is a premalignant lesion and is 
the reactive evidence of some kind of chronic 
irritation. The second type of leukoplakia 
described herein is believed to be produced by 
irritation from an upper denture. The denture 
may be ill fitting or it may be made of material 
which acts as an excellent non-conductor of 
heat; the accumulation of heat in one area over 
a prolonged time may then be a factor of irrita- 
tion. It seems advisable that dentists instruct 
their patients to remove the dentures at night 
and frequently during the day to allow the 
palatal tissues to cool. Chronic ulceration of 
the palate is not frequently found. It is usually 
of traumatic or irritative origin. Because it is 
commonly associated with pain, the patient 
seeks help and usually avoidance of the irritat- 
ing factor is followed by prompt healing. If the 
ulceration persists in spite of the removal of 
the traumatic agent, the lesion should be con- 
sidered premalignant and treated accordingly. 

Of the malignant diseases affecting the palate 
sarcoma is the least common. Osteosarcoma or 
osteofibrosarcoma originating from the palatal 
bones and from the periosteum is more fre- 
quently found in young individuals. As a rule 


Fic. 2. “Mixed tumor” of palatine salivary gland. The 
tumor grew very slowly and was covered with normal 
appearing mucosa. The ulceration developed recently. 


it is rapidly progressive and unless recognized 
early and effectively treated terminates fatally. 

“Mixed tumors” of the palatine salivary 
glands are more common than _ sarcomas. 
The controversy regarding the malignancy’ of 
these tumors will not be discussed. Locally, 
they are invasive and destructive and although 
their ability to metastasize has not been estab- 
lished, they are here included in the class of 
malignant neoplasms. These tumors are char- 
acterized by slow growth not usually sympto- 
matic, and may attain a considerable size 
before they are recognized. The growth is rep- 
resented by a smooth swelling, which is covered 
with normal mucosa. The tumor grows by 
expansion, invading and destroying adjacent 
soft and bony tissues. Microscopically, the 
elements of the tumor are not unlike those 
found in mixed tumors of the parotid gland. 
(Fig. 2.) 

Of chief concern to the surgeon is the prob- 
lem of the carcinoma, and carcinoma of the 
palate is no exception. Two types are recog- - 
nized. Primary carcinoma of the palate is of 
the squamous epithelial type. Etiologically, it 
is generally conceded to originate in the 
epithelium covering the palate as a result of 
continued irritation. This irritation may be 
mechanical, thermal, radiant, chemical, bac- 
terial or a combination of these factors. It 
may originate in an area of a premalignant or 
syphilitic lesion, or it may make its appearance 
in a previously normal and unaffected mucosa. 
As a rule it is asymptomatic when the hard 
palate is involved. When, however, the soft 
palate is the site of origin, the first symptom 
will be pain. This is most likely due to the fact 
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Fic. 3. Squamous cell carcinoma of the alveolus extend- 
ing on and involving the palate. 


that the soft palate is a highly active organ 
which is also endowed with well developed 
sensitivity necessary to the performance of the 
complex function of speech and deglutition. 
Almost from the beginning, in most primary 
cancers of the palate, the mucosa breaks down 
and ulceration results. There is no clinical 
characteristic worthy of mention that would 
indicate that the ulcer is malignant. It simply 
gets larger and deeper and seemingly is not 
affected by any attempts at conservative treat- 
ment administered either by the patient or by 
the physician. Secondary infection is accom- 
panied by swelling and pain, which usually 
compels the patient to seek medical help. The 
common practice of administrating antibiotics 
brings about amelioration of swelling and pain 
and both the patient and the physician are 
misled at least for some time. Eventually, the 
disease resumes its relentless progress by local 
invasion and destruction of surrounding tissues 
and structures. The appearance of a lump in the 
neck indicates that the disease is no longer a 
local process. Cervical node involvement may 
be unilateral or bilateral if the palatal lesion is 
near the midline. Carcinoma of the soft palate 
metastasizes to the retropharyngeal nodes. 
From here the disease may be carried to the 
cervical spine. Pain in the neck may be severe 
and neuralgic findings in the upper extremities 
and x-rays of the cervical spine may reveal the 
sites of metastatic involvement. Neglected, far 
advanced carcinoma of the palate may assume 
the appearance of a large, fungating, ulcerating 
lesion interfering with speech, chewing and 
swallowing. Excessive salivation, pain and 


Fic. 4. Adenocarcinoma of the palate. Usually the 
tumor in its early stages is covered with normal mucosa. 
Ulceration is frequently a later manifestation but it 
occurs much sooner than in the “mixed tumors.” 


repugnant odor make the last weeks of the 
patient’s existence miserable. 

Primary malignant melanoma of the palate is 
rare. It may first appear in an area of dark dis- 
coloration, but the future course is similar to 
squamous cell carcinoma except that progres- 
sion is faster. 

Secondary carcinoma of the palate includes 
those lesions which eventually invade the 
palate, but which initially start elsewhere. The 
most common involvement is by direct exten- 
sion from the original lesion of the alveolar 
process. Secondary carcinoma of the palate does 
not differ clinically from the carcinoma pre- 
viously discussed, and from carcinoma of the 
pharyngeal wall and of the tonsil. In either 
case such spread is an indication of the relent- 
less progress of destruction. (Fig. 3.) 

Of much greater importance are the sec- 
ondary lesions involving the palate, but 
originating either in the floor of the nasal 
cavity or in the maxillary sinus. 

Adenocarcinoma of the palate is believed to 
originate either in the minor salivary or in the 
mucous glands. These glands are more numer- 
ous in the soft palate, but for reasons not 
entirely understood, adenocarcinoma involves 
the hard palate slightly more frequently than 
the soft palate. Unlike the squamous carcinoma, 
adenocarcinoma begins as a_ slow-growing 
swelling covered by normal mucosa. In the 
early stages pain and other symptoms are not 
present. Only when ulceration occurs and 
secondary infection sets in, does the patient 
complain of pain. Adenocarcinoma occurs more 
often in the fourth and fifth decades of life, 
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while squamous carcinoma is found in patients 
in the sixth and seventh decades. (Fig. 4.) 

The mixed tumors of the minor salivary 
glands of the palate are of considerable impor- 
tance because of their frequency of occurrence 
and more so, because of the still existing con- 
troversy concerning their origin and degree of 
malignancy. Most writers agree that the mixed 
tumors arise in the minor salivary glands and 
that their microscopic characteristics are not 
unlike those found in the mixed tumors of the 
parotid gland. Like the adenocarcinoma of the 
palate, the mixed tumors are covered by nor- 
mal mucosa. They are asymptomatic and their 
growth is very slow. Local destruction of sur- 
rounding tissues and structures may be due to 
pressure exerted by the tumor. As a rule the 
tumor remains encapsulated even after years 
of its existence. Whereas carcinoma is more 
prevalent in men, mixed tumors occur almost 
equally in both sexes. Although the mixed 
tumors are benign, there is general agreement 
that some of these tumors may undergo malig- 
nant degeneration and then follow the course 
of an adenocarcinoma. 

The following two cases illustrate the diag- 
nostic problems and indicate the need of a 
thorough search for the original lesions which 
may manifest themselves on the palate as 
secondary tumors: 


CASE REPORTS 


Case 1. D. M., a twenty-two year old 
white woman, was referred by her dentist on 
March 15, 1952, for examination and possible 
treatment of a tumor of the palate. The pa- 
tient’s history revealed that during the past 
year she had had several severe nasal hemor- 
rhages and that she was constantly under 
observation and received weekly treatments 
for chronic maxillary sinusitis. These consisted 
of nasal packing for the hemorrhages and 
frequent irrigations of the sinuses. The patient 
was not able to state how long the tumor of the 
palate was present, but she thought it was due 
to an abscessed tooth. 

Examination revealed a rounded elevation on 
the left side of the palate. The tumor measured 
about 1.5 cm. in diameter and was covered with 
normal-appearing mucosa. It was soft but not 
tender. Nasal examination revealed nothing 
of significance, except that the mucosa was 
pale. X-rays of sinuses and teeth were taken. 
The teeth and paradental structures appeared 
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normal. The right sinus was clear. The left 
showed thickening of the mucous membrane, 
but there was no indication of a mass and no 
fluid level. It was thought that the palatal 
swelling was continuous with the sinus and in 
view of the history of repeated hemorrhages 
from that side, the patient was admitted to 
the hospital and the maxillary sinus was ex- 
plored. No tumor mass was found but the 
lining on the medial wall seemed deteriorated 
and it was curetted for biopsy studies. 

The pathologist reported chronic inflamma- 
tory changes but no evidence of malignancy. It 
was then believed that the palatal swelling 
was inflammatory, but since failed to decrease 
in size postoperatively, a biopsy of the mass 
was performed. The report was as follows. 
“A rapidly growing anaplastic carcinoma. Be- 
cause of the marked anaplasia, we are not able 
to indicate the source or the location of the 
neoplasm.” 

Complete re-examination of the nose, 
pharynx and sinuses failed to reveal the pri- 
mary lesion. X-ray therapy was instituted and 
the lesion decreased promptly and for two 
months the patient improved generally; there 
was still no evidence of the primary lesion. 
The patient then had a slight nasal hemorrhage 
and examination revealed a swelling in the floor 
of the left nostril—the site of present bleeding. 
Previous examination of this area never 
aroused suspicion because of its normal ap- 
pearance. A biopsy specimen of this mass 
revealed it to be epidermoid carcinoma, origi- 
nating from the nasal mucosa. The left maxilla, 
the left palate, part of the right palate and the 
lower one-half of the nasal septum were re- 
moved in block dissection. This was done more 
than five and one-half years ago. The patient is 
now wearing a well fitted prosthesis and to the 
present shows no evidence of recurrence. 


Case u. G. D., a forty-one year old white 
man, was referred by an oral surgeon for diag- 
nosis and possible treatment of a palatal lesion. 

The history revealed that the patient had 
noticed a small blister on the left of the mid- 
line of the hard palate which at first it caused 
him no concern. However, he then began to feel 
pain which caused him to seek help. Examina- 
tion revealed a small lesion measuring 4 by 
6 mm. covered by a cyanotic mucous membrane 
with a small central ulceration. 

Biopsy revealed a moderately rapidly grow- 
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ing, poorly differentiated carcinoma on super- | 


ficial examination. X-rays showed “ ... a 
small prominence in the floor of the left 
antrum. It is possible that this is related to 
the palatal lesion.” 

The patient was treated by block removal of 
the palate, lower part of the septum and of the 
adjacent maxilla. He is at present wearing a 
satisfactory prosthesis and is free of the disease 
at this time. 


SUMMARY 


The various types of tumors of the palate are 
discussed. Carcinoma of the palate including 
epidermoid and adenocarcinoma of the glands 
of the palate are considered primary malignant 
neoplasms. Secondary malignant tumors may 
involve the palate by medial extension from 
the gums, pharynx and tonsils. Of particular 
interest and of considerable importance are the 
secondary malignant lesions manifesting them- 
selves on the oral surface of the palate, while 
the primary sites tend to remain obscurely 
hidden. In all cases a complete search of the 
nose, nasal floor and of the maxillary sinuses is 
indicated, 

Two cases are presented, illustrating the 
possible sites of primary lesions. 
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1. CARCINOMA OF THE LIP, A STATISTICAL STUDY OF 280 CASES 


Rosert B. CLIFTON, M.D. AND JOHN C. Harbin, JR., D.p.s., M.D., Shreveport, Louisiana 


From the Department of Surgery, Confederate Memorial 
Medical Center, Shreveport, Louisiana. 

HE paper is presented in an effort to ana- 

lyze critically the results of treatment of 
carcinoma of the lip in the Confederate Mem- 
orial Medical Center in Shreveport, Louisiana. 
The material was collected over a twenty- 
three-year period (January 1, 1932 through 
December 31, 1955) from the records of the 
tumor clinic. 

All cases of carcinoma of the lip in this hos- 
pital seen during the given period of time have 
been included in the study. The material used 
came from case records of 30,650 admissions to 
the tumor clinic during the described period. 
It must be noted, however, that all of these 
admissions do not represent malignant tumors. 
Conditions such as senile keratosis and leuko- 
plakia, and benign tumors such as lipomas are 
followed up in this clinic. Also, patients with 
malignancies of the genitourinary tract are not 
carried on the tumor census. Therefore, we 
can derive no incidence of carcinoma of the lip. 

All cases reported in this series had a positive 
tissue biopsy, and tumors such as basal cell 
carcinoma and sweat gland carcinoma were 
eliminated in accordance with the views of 
Ackerman and del Regato [1] and others who 
believe that these are skin lesions and do not 
arise on the vermilion border or mucous mem- 
brane of the lip. 

Carcinoma of the lower lip comprises 25 to 
30 per cent of all oral cancer and is the most 
frequent single type of malignancy seen in this 
region. In our series it constituted 55 per cent 
of all cases of oral cancer. 

The process is most likely to occur at a point 
equidistant between the midline and the com- 
missure with no apparent predilection for side. 
The second most common site is the midline 
and lastly the commissure. Many authors be- 
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lieve that lesions at the commissure, although 
anatomically classed as carcinoma of the lip, 
behave more as carcinoma of the buccal 
mucosa and possibly represent a different class 
of lesions or at least a transition type. 

Metastases most commonly involve the 
ipsilateral submaxillary nodes, and invasion of 
lower nodes seldom occurs in the absence of 
submaxillary node involvement. The submental 
nodes may occasionally be the site of metastasis 
in midline lesions. Metastases to the opposite 
side of the neck are seldom observed unless the 
lesions involve the midline. 

This entity has previously been established 
as a disease prevalent in white males. The oc- 
currence is most frequent in the fifth and sixth 
decades. 

The over-all five-year survival rate of pa- 
tients with cancer of the lip should approach 
that of skin malignancies. More favorable type 
lesions for treatment are rarely seen due to the 
following factors: (1) few distant metastases, 
(2) late node involvement, (3) prominent pri- 
mary lesions and (4) simple, effective therapy. 
However, these rates vary over the country, 
ranging from 50 to 75 per cent. 

Over a period of years there has been con- 
tinued controversy concerning neck dissection 
and its indication in the treatment of carcinoma 
of the lip. Taylor and Nathanson [4] reported a 
series of neck dissections done for palpable 
nodes less than 1 cm. in diameter. They found 
positive nodes in only 9.5 per cent of all pa- 
tients undergoing dissection. Therefore, neck 
dissection for palpable nodes less than 1 cm. in 
diameter probably falls into the category of 
prophylactic neck dissection, and with very 
small nodes it would undoubtedly be preferable 
to obtain a positive histologic diagnosis by 
aspiration or even excision prior to performing 
neck dissection. One is referred to the work of 
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Martin [3] for the criteria of neck dissection. 
It is well accepted by most authorities today 
that prophylactic neck dissection is not indi- 
cated in carcinoma of the lip. Backus and 
DeFelice [2] have shown that the mortality rate 
from surgery may approach the percentage of 
patients benefited by such a procedure. 

The series from this institution over the 
stated twenty-three-year period totaled 280 
cases of carcinoma of the lip; all were proved 
histologically as squamous cell carcinoma. 
Forty-three cases found between January 1, 
1951 and December 31, 1955 were not included 
in the study in relation to the five-year sur- 
vival rate. 

In presenting our figures we have attempted 
to correlate survival time with duration of 
symptoms, size of lesion, type of treatment and 
metastases present on or developing after ad- 
mission, and as a result detailed tables have 
resulted. For this reason we have not included 
percentages other than absolute and corrected 
survival rates as “rates”? can be computed in 
many different ways. 

We found carcinoma of the lip to be most 
prevalent in the seventh decade. The per- 
centage in our series closely parallels a series of 
1,618 cases compiled from the literature by 
Ackerman and del Regato. (Table 1.) The close 
correlation of our group with the very large 
series makes us believe that our series assumes 
some statistical importance. 

As mentioned previously, this disease is 
prevalent in white males; they comprised 
93-9 per cent of our cases. The incidence in 
Negroes is quite low and the neoplasm is almost 
unknown in Negro women. We found three 
bona fide cases of cancer of the lip in Negro 


Carcinoma of Lip 


TABLE II 
TYPE OF TREATMENT RELATED TO SURVIVAL TIME 


women. Each case was verified by reviewing the 
microscopic sections. 
The family history of the patients in this 
series revealed a 29 per cent incidence of cancer. 
Metastases developed in only 13.2 per cent 
of our patients. This included those having 
TABLE | 


AGE INCIDENCE: COMPARISON WITH ACKERMAN AND 
DEL REGATO’S SERIES 


| | | 
| No. of | Authors Ackerman and del 


ro Cases in | pg | Regato’s Collected 
Present | } Series, 1,618 Cases 
Series | 28° Cases 
(%) 
10-19 I 0.3 pend 
20-29 12 4.3 1.5 
30-39 26 8.9 8.7 
40-49 47 16.8 17.1 
50-59 62 23.4 29.5 
60-69 72 25.7 24.1 
70-79 45 16.1 15.1 
80-89 14 5.0 3.6 
Unknown I 0.3 


nodes on admission (6.8 per cent) and those in 
whom nodes developed after treatment (6.4 per 
cent). Seven of the nine patients who died of 
the disease had metastases. We believe that 
some explanation is indicated here. One of 
these patients died of pyelonephritis with un- 
controlled primary cancer of the lip. The other 
patient died of hemorrhage secondary to radia- 
tion necrosis of the jaw. Of the patients living 
five years, 3.9 per cent had metastases in 
contrast to 8.5 per cent of patients who were 
lost to follow-up or died. 

Table 1 analyzes cases according to the 


Patients Radiation 


Radiation 
and Surgery 


Surgery and No Total 


Surgery Radiation | Treatment 


Five-year survival without disease... .... 


Five-year survival with disease........... 4 
6 
Dead due to incidental disease........... 14 
Dead due to unknown causes............ 8 
81 


January 1, 1951 to December 31, 1955.... 


5 4 
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TABLE III 


DURATION OF SYMPTOMS (IN MONTHS) ON ADMISSION RELATED TO SURVIVAL TIME 


| | 


Patients Unknown | 0-3. 4-6 | 7-12 | 13-24 | Over 25 | Total 
| | | 


Five-year survival without 
Five-year survival with disease..................... | 
Dead due to incidental causes...................... 
Dead due to unknown 


January 1, 1951 to December 31, 1955.............. 


3 | BI i | 23 | 4 | 8 97 
oO 2 2 2 2 5 13 
oO oO I oO oO 8 9 
o 4 2 2 I 6 15 
oO 4 2 I I I 9 
10 21 18 19 13 13 04 
4 12 3 11 6 y 43 


280 


treatment given. If the absolute survival rate, 
computed as the total five-year survival, is 
compared with the total number of patients 
who were lost to follow-up and those who died, 
it will be found that the percentage of patients 
surviving who were treated with radiation alone 


TABLE Iv 
SIZE OF LESION RELATED TO SURVIVAL TIME 


Under | Over Un- 


Patients | 2em. | 2¢em. known 
Five-year survival without dis- | 

Five-year survival with disease. 5 | 6 | 2 13 
Dead due to cancer........... o | 9 oO 9 
Dead due to incidental causes. . S | 4 3 15 
Dead due to unknown causes... 2 6 1 | 9 
Lost to follow-up.............. 49 24 21 | oO4 

January 1, 1951 to December | | 
| 167 64 | 490 280 


was 42.9 per cent compared with a 73.7 per cent 
five-year survival rate among those undergoing 
surgery. If those patients who were lost to 
follow-up are eliminated, there will be a 100 per 
cent five-year survival rate among those treated 
with surgery alone. This is called the corrected 
five-year survival rate. This rate for the group 
receiving radiation therapy is 73.6 per cent. 
Ward [5] gives a 10 per cent advantage in the 
cure rate by surgical means over radiation. It is 
believed that the results of these two methods 
of treatment more closely parallel one another 
than our series indicates, especially since the 
number treated by surgery alone is small and 
the radiation group included some patients 
receiving palliative therapy. 

We believe that surgery may be the treat- 
ment of choice because immediate removal is 
effected with little risk, the cosmetic results are 
excellent and there is absence of immediate 


892 


or delayed radiation effects. Backus and 
DeFelice [2] agree that results with surgery and 
radiation are about equal, but state that the 
success depends upon the skill and experience 
of the operator and not on the method. How- 
ever, they prefer surgery because of the good 
cosmetic results. They imply one does not have 
to rely upon the “unpredictable biological 
sensitivity of the neoplastic tissue to irradia- 
tion” and conclude that a pathology report 
showing adequate excision Is of great assurance. 
In Table 11 it can be noted that some patients 
had radiation followed by surgery and some 
underwent surgery followed by radiation. Most 
of the former underwent neck dissections after 
control of the primary lesion with radiation. 
The majority of these were prophylactic supra- 
hyoid neck dissections. This procedure has been 
discontinued in recent years as most of the 
patients had negative nodes and some with 
positive nodes had recurrences in the neck 
below the suprahyoid level. The four patients 
treated surgically with subsequent radiation 
were given radiation for recurrences and 
palliation. 

We do not give preoperative radiation for 
carcinoma of the lip as these lesions are of a low 
grade and very little manipulation is necessary 
in their removal. 

In screening this series of patients for dura- 
tion of symptoms on admission, it was found 
that more than half were seen within a year’s 
time after the onset of the disease. (Table 111.) 

The size of the lesion at the onset of treat- 
ment considerably affected the survival time. 
It was found in this study that patients with 
lesions of less than 2 cm. had an absolute five- 
year survival rate of 58.9 per cent and a cor- 
rected five-year survival rate of gt per cent. 
For lesions of 2 cm. and over, the absolute five- 
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year survival rate was 28.4 per cent and the 
corrected five-year survival rate was 57.2 per 
cent. Ward [5] presents a table showing the 
survival rate of patients with lesions grouped 
as less than 1 cm., I to 2 cm., 2 to 3 cm. and 
over 3 cm. In combining his figures, the patients 
with lesions of less than 2 cm. in size had an 
88 per cent five-year survival rate and those 
with lesions of 2 cm. and over had a 52 per cent 
five-year survival rate. These compare favor- 
ably with our corrected rates. (Table tv.) 

The total five-year survival rate in this 
series including those patients dying from all 
causes and those lost to follow-up is 46.4 per 
cent. This is the absolute five-year survival 
rate. 

The corrected five-year survival rate which 
excludes the patients lost to follow-up is 76.9 
per cent. Ward [5] reports a five-year survival 
rate of 70.1 per cent in 259 cases regardless of 
treatment. Backus and DeFelice [2] in 1956 re- 
ported an 87 per cent five-year survival in 
226 cases regardless of treatment. In deriving 
this rate they exclude patients lost to follow-up 
and those dying of incidental causes. If calcu- 
lations are made from their table, using our 
criteria, one finds an absolute five-year survival 
rate of 66.8 per cent and a corrected five-year 
survival rate of 68.7 per cent. 


SUMMARY AND CONCLUSIONS 


1. A series of 280 cases is presented for 
statistical analysis. 


2. The absolute five-year survival rate of 
46.4 per cent and the corrected five-year sur- 
vival rate of 76.9 per cent compare favorably 
with other series. 


3. The incidence of the disease in Negro 
females was 1.1 per cent. 

4. Radiation and surgery seem to offer about 
the same results in the treatment of uncom- 
plicated carcinoma of the lip. 

5. There is a definite relationship between 
the size of the lesion and the five-year survival 
rate. 


6. The lesions in the series were predomi- 
nately grade 1 and 2 squamous cell carcinoma. 
7. Duration of symptoms seems to be of little 


importance in relation to the five-year survival 
rate. 
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From the Department of Surgery, Confederate Memorial 
Medical Center, Shreveport, Louisiana. 
UR study of carcinoma of the mouth has 
been divided, as it is known that cancer 
of the lip behaves in a manner distinct from 
intraoral carcinoma. 

The material was collected from the records 
of the tumor clinic and extends over a twenty- 
three-year period. A total of 223 cases were 
found and these included: seventy-five, buccal 
mucosa; thirty-six, tongue; thirty-two, floor of 
mouth; twenty-five, lower gum; twenty-three, 
tonsil; nineteen, upper gum; thirteen, soft and 
hard palate. 

Five-year survival rates from different 
clinics [3,6,9] throughout the country range 
frora 20 to 40 per cent. The greatest interest in 
this field is reflected by clinics which have higher 
survival rates. In their groups they have in- 
cluded specialized personnel who are concerned 
solely with this problem. There are many 
reasons for the over-all poor survival rate. If 
all lesions were treated early, and unfortunately 
they are not, it is believed that the incidence of 
metastases would still be high because of the 
unusually rich lymphatic supply of the mouth. 
The mouth parts, such as the tongue, are 
particularly active and this may enhance the 
early dissemination of tumor. Direct extension 
is early and often has occurred prior to the 
patient’s admission for treatment. 

The patients seen at this center have pre- 
dominately been treated and followed up by the 
radiologist. One hundred fifty-four patients 
have been treated with some type of radiation 
alone. In this study thirty-two patients have 
been seen since January 1, 1951; however, these 
will be omitted in the greater part of the dis- 
cussion inasmuch as not enough time has 
elapsed to analyze the results in terms of five- 
year survival rates. 
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II. INTRAORAL CANCER, A STATISTICAL STUDY OF 223 CASES 


Rosert B. CLiFTon, M.D. AND JOHN C. HarpbIN, JR., D.D.S., M.D., Shreveport, Louisiana 


In speaking of the absolute five-year survival 
rate, all patients who lived five years are com- 
pared with the total number of patients in the 
series excluding those seen in the last five years. 
The corrected five-year survival rate is the 
same as the absolute except for the exclusion 
of those cases which were lost to follow-up. 
When survival rates are calculated, it is inter- 
esting to note the number of persons in a large 
non-selected group who die within a five-year 
period from any and all causes. According to 
the tables of the New York Life Insurance 
Company [5], the five-year survival rate for a 
sixty year old person is 85.3 per cent. Even 
though this would have a bearing on the sur- 
vival rates, it is not considered in computing 
the survival rates which are presented herein. 
We believe that all patients who die in less than 
five years, even if from incidental causes, must 
be classed as having died of cancer. Also, pa- 
tients lost to follow-up must also be included 
in the absolute survival rate as dying of cancer, 
although they may be eliminated in the rate 
reported as a corrected five-year survival. 

Intraoral carcinoma was found to be most 
prevalent in the sixth, seventh and eighth 
decades of life, and together totaled approxi- 
mately 76 per cent of all the cases. (Table 1.) 
Martin et al. [8] reported that 80 per cent of 


their patients were in the fifth, sixth and sev- . 


enth decades. 

Martin and co-workers [8,9] reported a sex 
incidence of 80 to go per cent males with intra- 
oral carcinoma. In our series 65 per cent were 
males, and of the total series 40.8 per cent were 
white males and 28.3 per cent were white 
females. This gives a total of 69.1 per cent white 
patients with intraoral carcinoma, whereas 
60 per cent of the patients admitted to this 
hospital are Negroes. There is a marked pre- 
ponderance of white patients with intraoral 
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carcinoma. The Negro race was equally divided 
(15 per cent for males and 15 per cent females). 
It has been pointed out by Ackerman and 
del Regato [1] that the Negro race is almost 
immune to cancer of the lip, but this immunity 
does not extend to intraoral cancer. 


TABLE I 
AVERAGE AGE 


National Cancer Conference in 1952, grouped 
tongue with floor of mouth, lower gum with 
buccal mucosa and hard palate with upper gum. 
This simplifies calculations, and the grouped 
sites are so similar in behavior and methods of 
treatment that no loss of accuracy ensues. 


TABLE II 
METASTASIS 


Age of Patients 
(yr.) 


Percentage of 


No. of Patients 


10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
79-79 | 
80-89 
90-99 | 


rs 


In only 14.3 per cent of the patients in this 
series was there a positive family history of 
cancer. 

Buxton [3] reported an incidence of 69 per 
cent metastases in a series of sixty-five cases 
of intraoral cancer. In our series an incidence 
of 39 per cent was found. (Table u.) In order 
of decreasing frequency the rate of metastasis 
varied as follows: tonsil, tongue, floor of mouth, 
lower gum, buccal mucosa, palate and upper 
gum. In most papers upper and lower gums are 
discussed together, but from our figures it will 
be seen that they behave quite differently as 
to metastasis. Treatment is also somewhat 
different; en bloc resection of the upper gum 
with neck dissection is not as feasible as in the 
lower gum. Ward [11] in his paper at the second 


Total with 


Bilateral ~ 
Metastasis 


Unilateral 


Upper gum 3 (75%) 1(25%) | 4(21%) 


Lower gum 


.113 (72.2%) 


8 (88.8%) 


11 (86.9 %) 


(11.2%) 


5 (27.8 %)| 


2 (13.1%) 


9 (36%) 
18 (50%) 
13 (56.5%) 


0 (0.0%) 
21 (84%) 
9 (60%) 


3 (100%) | 3 (23.1%) 
4(16%) |25 (33.3%) 
6(30%) |15 (46.9%) 


Buccal mucosa.... 
Floor of mouth.... 


Totals 67 22 87 


Bilateral metastases occur in order of decreas- 
ing frequency from the following sites: palate, 
floor of mouth, tongue, upper gum, buccal 
mucosa, tonsil and lower gum. 

In general, those patients with symptoms 
for less than one year had a better chance of 
surviving five years than those with symptoms 
for over one year. Further breakdown of these 
figures into months did not reveal any sig- 
nificant relationship. (Table 11.) 

According to Martin [9], the chance of cure is 
almost twice as good as the chance for cure in 
all other cancers when the primary lesion is less 
than 2 cm. in diameter, including the more 
advanced lesions. Our over-all five-year sur- 
vival rate for patients with lesions less than 
2 cm. was 20.8 per cent, and for those patients 
with lesions 2 cm. and over the rate was 8.9 per 
cent. (Table 1v.) The corrected five-year sur- 


TABLE III 
DURATION OF SYMPTOMS RELATED TO FIVE-YEAR SURVIVAL 


Patients 


Unknown | 0-3 


7-12 | 13-24 


Five-year survival without disease 
Five-year survival with disease 

Dead due to cancer 

Dead due to incidental cause 

Dead due to unknown cause 

Lost to follow-up 

January 1, 1951 to December 31, 1955 


Totals 


>. 
| | | | 
Total 
| Cases 
19 
25 
o Tongue.......... | 36 
13 
II 
=? 22 32 
om 
4-6 25 Plus | Total 
I 8 2 8 2 21 
2 I 2 I I 7 
; eee 5 55 12 14 5 4 75 ; 
3 I I 3 8 
3 4 2 3 2 21 
20 12 8 6 2 59 
2 14 6 3 3 4 32 
25 | 84 41 | 40 | 20 | 13 | 223 
895 
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vival rate was 38.8 per cent for those patients 
with lesions less than 2 cm. and 13.1 per cent 
for those with lesions 2 cm. and over. 

Our absolute five-year survival rate for the 
series was 14.7 per cent, and the corrected rate 
was 26.9 per cent. The survival rate according 


TABLE Iv 
SIZE OF LESION RELATED TO FIVE-YEAR SURVIVAL 
- Under | Over Un- 
Patients 2m. | cm. | known | 
Five-year survival without dis- 

Five-year survival with disease. I 1 5 4 
Dead due to cancer........... 5 41 29 75 
Dead due to incidental cause... I 4 3 8 
Dead due to unknown cause. . . 2 8 | ou 21 
Lost to follow-up............. 11 29 19 59 
January 1, 1951 to December 

6 10 16 32 

30 100 93 | 223 


to treatment can be determined on review of 
Table v. It is noted that the totals in this table 
do not equal the totals in the series. This is due 
to the fact that thirty-two patients were treated 
since 1951 and were not included, and nineteen 
patients either left without treatment or had 
disease which was too advanced for treatment 
when first seen in the clinic. Treatment with 
radiation alone revealed an absolute survival 
rate for all patients with intraoral carcinoma of 
11.5 per cent, with a corrected survival rate of 


TABLE v 
TYPE OF TREATMENT RELATED TO SURVIVAL 


Clifton and Hardin 


16.7 per cent. Of those patients treated with 
surgery alone, the absolute survival rate was 
33.3 per cent and the corrected rate was 50 per 
cent. An absolute survival rate of 33.3 per cent 
was obtained by treatment with various com- 
binations of surgery and radiation. The cor- 
rected survival rate was 37.5 per cent. This 
group included a number of problem cases. 
Table vi shows that regardless of treatment 
there is a very definite relationship of the sur- 
vival rate to the incidence of metastases. Com- 
parison of Tables u and v1 will verify this. 

In the present series of cases seen up to 1951 
thirteen patients were treated with radiation at 
some time prior to surgery. Surgery then con- 
sisted of various procedures which excised the 
primary lesion either with or without neck dis- 
section. Four of these patients survived five 
years, giving a survival rate of 30.8 per cent 
absolute. Two patients were lost to follow-up, 


giving a corrected five-year survival rate of 


36.4 per cent. The other patients in the com- 
bined series had various other types of com- 
bined treatment. In our tumor clinic we have 
been interested in the advantages of preopera- 
tive radiation. It is believed that if surface heal- 
ing is obtained or if the malignant cells are 
rendered non-viable, implantation of tumor 
cells will be prevented at the time of surgery. 
It is well known that seeding of cancer occurs 
in the peritoneal cavity. The problem of seeding 


Radiation 


Surgery Combined Therapy 


Cor- Cor- Cor- 
| Abso- Abso- Abso- 
las Total rected Total rected Total rected 
Site Total | lute %| Total | lute %| Total | lute %| 
Ive- | % Five- | % Five- | % 
Pa- Y Five- | Pa- Five- | Pa- Five- | 
ear | Five- | .. Year Five-| .. Year | Five- 
tients | ¢ Year | year | tients | Year | |_tients | Year | y¢, 
Treated) | Sur- |Treated| Sur- |\Treated| | Sur- ad 
vival “val Sur- vival “al Sur- vival | ~. al Sur- 
vival | vival vival | vival vival | vival 


Upper gum.......... 9 | 23:3 | 4.8 
Lower gum.......... II I 9.0 | 12.5 
26 4 15.4 | 17.4 
16 0.0 | 0.0 
Hard and soft palate. . 7 I 14.3 | 14.3 
Buccal mucosa....... 46 5 10.9 | 20.0 

2 8.3 | 12.5 


o 0.0} 0.0 3 2 66.6 | 100.0 
I 33-3| 33-3 2 o 0.0 0.0 
I 100.0} 100.0 2 Oo 0.0 0.0 
I 100.0 | 100.0 3 I 33-3 | 33-3 
I 50.0} 100.0 Oo 0.0 0.0 
1 20.0) 100.0 8 3 37.5 | 42.5 

.O 0 Oo Oo 


16.7 
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; 
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; 
| | | 
| | | | | | | | | 
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3 
2 
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3 
15 5 | 333) 50.0 18 | 6 | 33-3 | 37.5 
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is also recognized and feared in the performance 
of a radical mastectomy. Recent studies by 
several authors [2,4,7,10] show that local recur- 
rence of carcinoma of the colon at the anas- 
tomotic site is most likely due to seeding of 
cancer cells in the suture line. The same factors 
hold true in resections of oral lesions even 
to a greater degree, since the lesion cannot 
be isolated by clamps or ligatures prior to 
manipulation. 

In those cases studied since 1951, only three 
patients were found who had had radiation 
prior to surgery in which the primary lesion 
was removed. In all three cases a commando 
type procedure was done. Even though a five- 
year study has not been completed, one of the 
patients is dead, one is living with incurable 
disease, and one is living and well. In the past 
two years it has been the policy of this hospital 
to give a full course of radiation to all patients 
with intraoral lesions and to follow this with 
radical surgery wherever possible when there 
is evidence of residual disease. We believe that 
if surgery is to be performed it should be done 
shortly after radiation rather than waiting a 
prolonged period of time. Our statistics to 
prove increased salvage with this method of 
treatment are yet insufficient, but we hope 
that at a later date another study may be 
carried out and the results compared to these. 
Also, it would be of value to run a parallel 
series in which electric cautery was used to 
destroy the surface of the malignant growth in 
order to prevent seeding. Cautery is considered 
because there are some disadvantages to pre- 
operative radiation, namely, loss of valuable 
time up to two months if the lesion is radio- 
resistant or if nodes are present. Many patients 
refuse or delay surgery after some response to 
radiation, and in a number of cases there is 
marked interference with wound healing, espe- 
cially with reconstructive surgery after heavy 
radiation has been used. It is still believed that 
in spite of complications which may arise this 
method of treatment will eventually produce a 
higher survival rate. 

Well recognized concepts point out that 
radiation followed with surgery is not correct 
in that it does not make an inoperable lesion 
operable and that if all malignant cells are not 
destroyed many are immobilized in dense 
fibrous tissues and incision through this dis- 
seminates the cancer. However, we do not use 
radiation in an attempt to make an inoperable 
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lesion operable; and when surgery is performed, 
wide margins of normal tissue are included so 
as not to cut through the fibrous-enmeshed 
cancer cells. 

Cauterization immediately prior to resection 
would mean no loss of time or interference with 


TABLE VI 
SURVIVAL RATES COMPARED WITH SITE OF 
PRIMARY LESION 


| Abso- Cor- 
Total | lute % rected 
Total | Five- 
Site Patients) Year 
11s Year | Year 
Treated Sur- Su r- 
vivors | vivors | vivors 
Upper gum. | 15 5 33.3 38.7 
GUM... 16 2 12.5 15.4 
Palate—hard and soft...) 9 2 22.2 25.0 
Buccal mucosa......... 59 | 9 15.3 16.6 
Floor of mouth......... 24 2 8.3 12.5 


wound healing. Exfoliated cancer cells are 
spread over the oral cavity in the presence of 
an ulcerated malignancy. Some of these cells 
possibly are viable and capable of implanting 
in a raw wound even though the surface of the 
lesion is thoroughly coagulated. Perhaps thor- 
ough coagulation of the lesion and radical 
surgery two or three days later would prevent 
this. Further work must be done in this respect. 


SUMMARY AND CONCLUSIONS 


Two hundred twenty-three cases of intraoral 
cancer treated at the Confederate Memorial 
Medical Center in the last twenty-three years 
have been analyzed. The majority of patients 
have been treated with radiation. Seventy-six 
per cent of these patients were in the sixth, 
seventh and eighth decades of life. Even though 
two-thirds of the patients seen at the center are 
Negroes, it was found that 69 per cent of the 
patients in this study were white. There were 
twice as many white males as white females, 
and an equal number of Negro males and 
females. The incidence of metastasis varied in 
the following order of decreasing frequency: 
tonsil, tongue, floor of mouth, lower gum, 
buccal mucosa, palate and upper gum. This 
order of frequency does not hold true for the 
per cent of metastasis which were bilateral. 
This ranged in decreasing frequency from pal- 
ate, floor of mouth, tongue, upper gum, buccal 
mucosa, tonsil and lower gum. Although usu- 
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ally grouped together, the upper and lower 
gums are discussed separately since they 
present somewhat different features. Tumors 
in the upper gum metastasize with much less 
frequency than tumors in the lower gum, but 
the metastases are more often bilateral when 
they do occur. 

The size of the lesion was found to be highly 
significant in the five-year survival rate. When 
the lesion is over 2 cm., the prognosis is much 
more grave. 

Of the patients treated with surgical meth- 
ods, a much higher survival rate was obtained 
but the number of surgical cases was small. 
The fact that the radiologist treats many cases 
for palliation ts reflected in the lower survival 
rate. 

We believe that the best results will eventu- 
ally come from radiation followed with radical 
surgery. Our statistics do not bear this out, but 
our cases are small in number and radical sur- 
gery was not employed until the ideal time had 
passed. Our present plan is to give the full 
course of radiation; and if there is any sugges- 
tion of residual disease, radical local excision 
with or without neck dissection is employed 
without delay. Prophylactic neck dissection is 
not employed in this center unless it is done 
with an en bloc resection with the primary 
lesion. We believe that preoperative radiation 
is needed to sterilize the open lesion in order 
to prevent seeding of the malignant cells in the 
open surgical wound. The fact that many local 
recurrences do occur at sites unexplained by 
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metastatic routes proves to us that seeding can 
and does occur during surgery. 
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Epithelial Repair Simulating Carcinomatous 
Invasion of Bone during Reconstruction 


of Upper Lip 


From Head and Neck Service of the American Oncologic 
Hospital, Philadelphia, Pennsylvania. 


Te microscopic differentiation between 
hyperplasia and cancer is not always the 
simple matter that one might believe it to be. 
For example, pseudoepitheliomatous hyper- 
plasia at the edge of a chronic ulcer often taxes 
the diagnostic capacities of some of the most 
experienced tumor pathologists. It is likely 
that in certain lesions the true identification of 
simple hyperplasia or malignancy cannot be 
established beyond a doubt, except by the test 
of time, without resort to therapeutic inter- 
vention. Such an approach, however, is not often 
to be recommended. Only in the most unusual 
case is expectant therapy advised when doubt 
exists as to the malignancy or benignancy of a 
given lesion after careful microscopic study. 

It is unfortunate that no firm and reliable 
criteria exist which are universally accepted in 
settling such doubtful diagnostic problems. It 
must be appreciated that in determining be- 
tween malignancy and benignancy all varieties 
and grades of growth propensities may exist 
in borderline cases. In this twilight zone certain 
lesions or conditions cannot always be properly 
or at least confidently assessed with present 
day methods. 

As a guiding rule, however, it may be stated 
that cellular proliferation in a given patient is 
probably not unquestionably malignant unless 
one finds both cytologic and histologic evi- 
dences of cancer, that is, that the individual 
cells present the same morphologic changes 
(cytologic) which are found in undoubted can- 
cers and, in addition, that the cellular masses 
present abnormal infiltration (histologic) which 
definitely extend beyond the normal anatomic 
limits. 


S. GorDOoN CasTIGLIANO, M.D., Philadelphia, Pennsylvania 


This paper is presented to point out that 
even in highly trained hands great difficulty 
may occasionally arise in differentiating be- 
tween malignant neoplasia and ordinary repair 
when the latter takes place under unusual 
circumstances such as existed in the case to 
be presented herein. Perhaps the most impor- 
tant reason for the presentation of this case is 
to bring to the attention of surgeons the unusual 
and dangerous microscopic appearance of nor- 
mal epithelium regenerating simultaneously 
with, and contiguous to, bone following radical 
surgery involving bone. Knowledge of this 
condition may serve to prevent a_ needless 
secondary radical operation. 

To understand the problem it is necessary to 
review briefly the case history of the patient 
in question. 


CASE REPORT 


The patient, a fifty-four year old white man, 
was referred to me on September 9, 1048. 
He presented a large infiltrating basal cell 
carcinoma involving the skin of the upper lip, 
columella of the nose, nasal vestibules and 
superior labiobuccal sulcus. (Fig. 1.) This 
lesion had been subjected to inadequate radia- 
tion therapy intermittently by various thera- 
pists before the patient was referred to me. 

On November 11, 1948, radical resection was 
performed. The entire full thickness of the 
upper lip, the lower portion of the right and 
left alae of the nose, the columella and anterior 
portion of the septum, nasal floor, premaxilla 
and half the thickness (outer plate) of the 
anterior alveolar process were removed en bloc. 
(Fig. 2.) Soft tissue healing following this 
procedure was excellent. Quite obviously a 
residual area of exposed bone presented in the 
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Castigliano 


Fic. 1. Complete cleft lip resulting from destructive basal cell carcinoma uncontrolled after radiation therapy. 
Note the extension of tumor to involve columella. The upper gingiva is exposed at (A). The premaxilla and nasal 
vestibule is involved. 


Fic. 2. Appearance of patient at operating table immediately after en bloc resection and just before preliminary 
repair. Note upper jaw (A) and nasal septum (B). The remaining portions of alar parts of nose are shown at (C) and 
(C’). The right nasal cavity is shown at (D). 


Fic. 3. Appearance after preliminary reconstruction. Considerable healing and epithelial bridging have occurred. 
(A) and (B) identify the lateral limits of resected outer cortical layer of alveolar ridge. The arrows indicate the in- 
growing epithelial edge. The exposed unbridged area can be seen at (C). 


the upper right lateral incisor tooth to the left 
lateral incisor tooth). 

The removed bone appeared to be involved 
in a low grade osteonecrotic process, possibly 
on a basis of the previously delivered radiation. 

To reconstruct the upper lip the existing 
epithelial void first had to be bridged. In other 


a words, the unhealed bony surface had to be 
aa covered with normal epithelium. This could 
1} be accomplished only by gradually clearing the 
be area of necrotic bone and by repeatedly stimu- 


lating the healthy peripheral epithelial edge 
in the hope that the gap would be bridged. 
This was done on numerous occasions. On the 
last occasion, as in the previous ones, the small 
bits of bony material removed were submitted 
to the laboratory for study as a routine proce- 
dure. The pathologist reported the material as 
being carcinomatous invasion of the bone. 
(Figs. 4 to 6.) However, I could not believe 
this report. 


COMMENTS 


bone with It was my belief that the apparent malignant 

epitneita Issue Insinuating into e various spaces. 

The epithelium can be seen at (A) and the bone at (B); ieee could be. explained by normal 

original magnification X 66. processes of repair taking place under unusual 
circumstances. In this particular case it is 

anterior maxilla. (Fig. 3.) This bony defect necessary to understand that osseous and 


originally measured approximately 4.cm. (from epidermal repair were taking place simul- 
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Fic. 5. Low power photomicrograph showing bone with 
epithelial tissue insinuating into the various spaces. 
The epithelium can be seen at (A) and the bone at (B); 
original magnification 66. 


taneously and contiguously. In the first place, 
if epithelium is to grow across any given defect 
it must do so upon a vascularized bed from 
which sufficient nourishment may be derived 
to allow growth. In this particular case the 
vascularized bed consisted of raw healing bone. 
The healing surface of cancellous bone with its 
many ruptured spaces such as lacunas, haver- 
sian canals, Volkmann’s canals and the like 
lined with vascularized connective tissue 
formed the scaffold in and on which the pro- 
liferating normal epithelial cells might slowly 
grow. As these cells spread out in their effort 
to fill the epithelial breech they follow all the 
various pathways open to them. These cells 
then insinuate themselves into the haversian 
system and the incompletely formed healing 
cancellous structure. When the healing process 
nears completion the growing normal cells 
have forced their way into all accessible chan- 
nels and crevices. (Figs. 4 to 6.) On microscopic 
study such a picture seems indistinguishable 
from that produced by invasive malignant 
tumor cells. (Figs. 7 and 8.) 

It is not claimed that the process by which 
the reparative tissue insinuated itself into the 
various osseous spaces can be called invasion. 
However, it must be admitted that the micro- 
scopic picture simulates invasion. Recently 
workers have experimentally produced what 
they classified as non-malignant epithelial 
invasion. Many writers believe that even with 
the rapid cellular multiplication which is found 
in reparative and hyperplastic processes, true 
invasive properties do not appear. If invasion 


Fic. 6. High power photomicrograph demonstrating 
epithelium which has grown into the various spaces 
in bone. Bone can be seen at (A), (B) and (C). 
The pseudoinvasive epithelial tissue can be seen at (D); 
original magnification X 180. 


implies destruction of normal tissue I would 
agree with this latter position. On the other 
hand, if invasion is taken to mean simple 
extension of growth (normal and abnormal) to 
all available crevices and tissue spaces without 
associated destruction, I would not agree. The 
case presented herein is strong testimony to 
support this position. Semantics notwithstand- 
ing, however, I believe that destruction should 
be considered a necessary concomitant finding 
in the diagnosis of invasion. 

In the case described herein, a diagnosis of 
carcinoma invading bone was made on Novem- 
ber 9, 1950, by competent tumor pathologists. 
After round table discussion the pathologic 
point of view remained unchanged. Despite 
this and because of my strong conviction that 
the diagnosis of malignancy would not stand 
the test of time, the patient was not submitted 
to further curative therapeutic efforts. 

The wound healed normally after removal of 
bits of osseous tissue, as previously described. 
Normal healing also occurred after other 
similar procedures which followed at intervals. 
When the soft tissue void had been completely 
and solidly bridged by epithelial tissue, recon- 
struction of the labiobuccal sulcus and lip was 
effected in a normal manner. (Figs. 9 and 10.) 
To date the patient has remained well and 
without clinical evidence of recurrence for a 
period of eighty-eight months after radical 
excision and sixty-four months after the micro- 
scopic diagnosis of carcinomatous invasion in 
bone, this despite the fact that after such a 
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Fic. 7. Photomicrograph showing the appearance of 
malignant neoplastic invasion in bone in a proved case 
in which the primary lesion was in the identical situa- 
tion. The bone is shown at (A) and (B). The arrows 
indicate the neoplastic invasion; original magnification 


180. 


diagnosis no further curative measures were 
used. 

It must be emphasized that the small bits 
of necrotic bone removed were surface bone 
which were removed peripherally to allow the 
slowly repairing epithelium fresh healthy 
scaffolding to grow upon. The removed bone 
was sent to the laboratory as a matter of 
routine, not because of a suspicion of malignant 
disease. 

Healing was normal and complete following 
this procedure. The procedure could have in no 
way favorably influenced malignant disease 
had it been present. The only conclusion which 
can be drawn is that the pathologic diagnosis 
was incorrect, that is, the microscopic picture 
did not portray carcinomatous invasion of bone 
but rather a condition which closely simulated 
it. That condition may be called .pseudoinva- 
sive intraosseous epithelial proliferation and 
can be expected to develop when epithelium 
and bone undergo repair simultaneously and 
contiguously. It is important that this condi- 
tion be recognized in order to avoid unnecessary 
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Fic. 8. Same case as Figure 7. Photomicrograph demon- 
strating high power appearance of proved malignant 
epithelial invasion in bone. The bone is shown at (A) 
and (B). The neoplastic invasion can be seen at (C); 
original magnification X 270. 


secondary surgery which may add to the degree 
of mutilation and further complicate recon- 
struction and rehabilitation in patients with 
cancer. 


SUMMARY 


A case of carcinoma of the skin of the upper 
lip and nose is presented which was treated 
by radical excision. Among the several struc- 
tures excised was the outer plate of the anterior 
alveolar process and the entire overlying lip. 
The resultant breech in the epithelial covering 
of the alveolar process measured approxi- 
mately 4 cm. in transverse diameter. The bone 
forming the base of the defect was involved in 
a low grade localized radiation osteonecrotic 
process. Before the large soft tissue void 
created by the resection of the upper lip could 
finally be repaired by means of a tubed pedicle 
graft, not only was resolution of the osteo- 
necrotic process necessary but also firm, 
healthy and complete epithelial coverage of the 
exposed bone was essential. 

During the postoperative period several 
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Fic. 9. A tubed pedicle graft has been placed in position 
and a completely successful union has resulted. 


minor sequestrectomies were performed for the 
dual purpose of removing the necrotic surface 
bone and to supply vascularized osseous 
scaffolding for the ingrowing peripheral epi- 
thelium to grow upon. 

Following one of these minor procedures, 
microscopic sections prepared from the small 
bits of removed bone (which were sent to the 
laboratory as a matter of routine) were sur- 
prisingly diagnosed as carcinoma invading 
bone. The author did not concur in the patho- 
logic opinion. The subsequent favorable course 
(more than six years without recurrence) 
without cancerolethal therapeutic intervention 
indicates that the pathologic diagnosis was 
incorrect. What are ordinarily considered cor- 
rect and adequate criteria for a diagnosis of 
malignant epithelial invasion of bone proved 
unreliable in this case. Malignant invasion did 
not exist. The presumed malignant invasion 
of bone was simulated by vigorously proliferat- 
ing normal epithelium which extended into 
and along the scaffolding supplied by the 
ruptured lacunar and haversian spaces of the 
healing bone. 

This process, which may be called pseudo- 
invasive intraosseous epithelial proliferation, 


Fic. 10. The final result. Although considerable cos- 
metic improvement could still be easily effected, the 
patient was satisfied at this stage. 


occurs when osseous and epithelial repair occur 
contiguously and simultaneously. 

This paper is presented to bring to the atten- 
tion of surgeons the unusual microscopic pic- 
ture produced by normal epithelium and nor- 
mal bone regenerating simultaneously and 
contiguously, in the hope that needless radical 
surgery can be spared in some patients. 
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ECONSTRUCTIVE surgery of the jaw is a 

challenge to the ablest maxillofacial sur- 
geon. Methods of mandibular restoration 
should fulfil a number of necessary require- 
ments such as near perfection of contour and 
function. There are some additional factors 
which should not be neglected in a fair evalua- 
tion of success such as duration of recovery to 
normal, oral hygiene in the postoperative 
period and, last but not least to the patient, 
his postoperative comfort. In many instances, 
I believe the utmost is achieved for the pa- 
tient in regard to contour, function, morbid- 
ity and comfort by the use of a vitallium® jaw 
replacement. 

Vitallium replacements have often been re- 
ported for various structures besides the jaw. 
They are commonly used for eye implants and 
femoral head substitutions, as well as to fill 
cranial gaps in repairs following trauma or 
tumor resection. 

Such a wide acceptance of a foreign implant 
had been unheard of before the development 
of a metallic compound tolerated as well by 
the tissues as vitallium. Many foreign materials 
have been rejected by surgeons in the past 
because they did not stand the test of time. It 
would be superfluous to retrace the history of 
non-biologic substances tried in surgery. This 
has been covered in excellent fashion by Conley 
in recent years. 

This paper is not intended to destroy, which 
it could not, the merits of bone grafting to the 
jaw. However, it is hoped that it will help to 
bring forward the equal merits of a newer 
method of maxillary reconstruction which is 
sound in principle and practice. 

Since the work of Venable and Stuck, the 
uses of metals in surgery have been reoriented. 
A compound has been developed that offers 
numerous qualities of importance. Unlike 
previous foreign implants, vitallium is prac- 
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tically non-irritating in the tissues, a prime 
requisite without which it would have become 
generally discarded by surgeons. However, a 
few precautions must be followed in its use; 
this will be discussed later. 

Since we are so highly interested in surgery 
of contour, this implant perfectly meets esthetic 
requirements of jaw substitution. The metallic 
piece is custom-made to fit each face and re- 
places with precision the resected specimen. 
This is made possible with natural-sized x-rays 
of the diseased jaw from which the wax models 
are made. From the functional standpoint the 
results are strikingly good. The lightweight 
structure is single-bladed with large holes all 
along the blade. The reparative process binds 
together, through the holes, the inner and outer 
masticatory components, thereby producing a 
solid functional unit. All remaining muscles of 
mastication reattach to the implant as to bone 
and reproduce their natural direction of stress 
allowing the ordinary movements of the jaw. 
Opening and closing of the mouth as well as 
propulsion and lateral motions are restored to 
perfection or nearly so. Finally, the metal com- 
pound is resistant, solid, can stand strong 
blows and is firmly attached to bone by two or 
three screws. 

The technic of implantation is relatively 
simple. Nevertheless, attention to certain de- 
tails is so important that neglect of them will 
bring forth a sure failure. A few precautions 
need be observed in the use of vitallium jaw 
replacements. 

Prevention of infection is essential. Caution 
must be exercised in the selection of patients. 
Preoperative preparation of the nasal and oral 
cavities as well as of the skin, avoidance of 
operative contamination and_ postoperative 
prophylactic use of wide-spectrum antibiotics 
are of utmost importance in the success of this 
technic. The metal should be fully covered by 
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both mucous membrane and skin, preferably 
padded by muscles or fat. It is recommended 
that skin tension be avoided over the hard 
metal so that the prosthesis will not break 
through. Likewise, pressure dressings should 
be avoided over the implant. A twenty-four- 
hour drain is permissible, although a good 
hemostasis is safer. Only a strict observance of 
these rules, with fine technic, will permit a full 
appreciation of the advantages of vitallium 
jaw replacements. If these rules are followed, 
the technic need no longer be considered a 
surgical stunt. 


CASE REPORTS 


Case. H. T., a thirty year old man, had 
been treated for two years for acute cellulitis 
of the left parotid region with antibiotics 
and several times by incision and drainage. At 
consultation in May, 1952, the patient was 
found to have a left preauricular fistula of one 
year’s duration. X-rays, some with lipiodol 
injected through the fistulous tract, revealed a 
large cystic tumor of the left mandible, with 
trabeculae, extending from the body to the 
neck of the condyle. The diagnosis of cystic 
adamantinoma was made. The left mandible 
_(L.e., 80 per cent) and fistulous tract were 
resected with immediate vitallium replacement. 
The pathologic specimen was reported as 
cystic adamantinoma. When last seen the 
patient showed excellent contour and function, 
almost four years postoperatively. (Fig. 1.) 


Case u. P. B., a thirty-five year old 
woman, complained of a left mandibular 
swelling of about two years’ duration, with 
painful subacute exacerbations. X-rays of the 
jaw revealed a cystic tumor similar to that in 
the patient in Case t. A clinical and radiologic 
diagnosis of cystic adamantinoma was made. 
The patient, who had cancerphobia, consulted 
another clinic where the diagnosis was con- 
firmed. She returned for treatment and in 
November, 1952, left mandibulectomy was 
performed (80 per cent) with immediate vital- 
lium replacement. The pathologic report was 
cystic adamantinoma. When last seen, almost 
four years postoperatively, she had excellent 
contour and function. 


Case m1. R. St-P., a forty-nine year old 
woman, complained for several years of an 
increasing swelling of the chin and lower gin- 
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Case 1. X-ray of viallium replacement, well 
tolerated four years postoperatively. 


giva extending to the right molar region where 
a bulging mucosa was thinning out and close 
to rupturing. A clinical and radiologic diagnosis 
of cystic adamantinoma was made. Following 
resection and vitallium replacement in March, 
1954, from angle to angle, microscopy could 
not confirm the diagnosis. However, Professor 
Pierre Masson’s laboratory remarked that the 
lining of the pus-filled cavity could have been 
altered. When last seen, two years postopera- 
tively, the patient had good contour and 
function. (Figs. 2 and 3.) 


Case iv. G. B., a forty year old woman, 
presented with a recurrent cystic adaman- 
tinoma of the mandibular symphysis. It had 
been curetted and packed with tibial bone 
chips seven years previously in another city. 
A copy of the pathologic report stated a diag- 
nosis of cystic adamantinoma. Resection and 
replacement similar to that described in Case 111 
was performed on August 10, 1955. Local heal- 
ing per primam was obtained with very good 
contour, but the patient died on the sixth 
postoperative day from a sudden massive pul- 
monary embolus. Autopsy traced the cause of 


4 4 
4 


Genest 


Fic. 2. Case ut. Large cystic adamantinoma, close to rupturing in the mouth. 


Fic. 3. Same case. Body of mandible replaced by vitallium, well tolerated two 


years postoperatively. 


Fic. 4. Case v. Bilateral ankylosis of mandible with bird-like profile. 


Fic. 5. Same case. Correction of ankylosis and of profile by vitallium replace- 


ment of total mandible. 


death to phlebothrombosis of a saphenous vein 
where a curare-pentothal® mixture was ad- 
ministered during surgery. 


Case v. H.A., a forty-nine year old man 
with chronic pulmonary tuberculosis, was 
referred for recurrent bilateral temporoman- 
dibular ankylosis. At the age of five he had 
experienced trauma to the chin. In 1918 and 


again in 1922 he was operated upon in a large 
clinic for ankylosis. At this time, thirty years 
later, he again presented bilateral ankylosis of 
many years’ duration and associated agenesis 
of the lower jaw with the classic bird-like 
profile. A bilateral Risdon procedure was per- 
formed, but six months later ankylosis recurred. 
We then felt justified to be more radical in our 
surgery. The entire lower jaw was resected and 
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a total vitallium prosthesis was immediately 
inserted. The marked advancement of the chin 
caused a lack of neck skin and a skin graft was 
applied ten days later. Results have been most 
gratifying. The esthetic improvement was 
striking and the functional gain, although 
limited to about thirty-five per cent of a nor- 
mal mouth opening, is greatly appreciated by 
the patient and considered satisfactory by the 
operator. When last seen, two years post- 
operatively, the same results were still evident. 
(Figs. 4 to 6.) 


CasEvi. Only one example is mentioned of a 
frequent situation when a portion of the man- 
dible is resected in the course of neck dissection 
for metastases of a squamous cell carcinoma 
of the face or mouth. Continuity of the man- 
dible can often be obtained immediately by 
the use of a vitallium bar in suitable conditions. 


COMMENTS 


It has been repeatedly stated that bone 
should be replaced by bone whenever possible. 
I question such a statement because when 
bone can be grafted, vitallium can be used just 
as well. In the jaw it has many added advan- 
tages such as much quicker return of function 
and superior results in contour of the face. 
Vitalltum bars have been proposed to secure 
bone grafts to the jaw. Why so, when the 
vitallium bar alone is just as solid and per- 
manent? Although my experience is limited, 
I have obtained consistent results with the 
use of vitallium jaw replacements and they 
have greatly facilitated the work as well as the 
patients’ recovery. 


SUMMARY 


The qualities of vitallium jaw replacements 
have been stressed. Factors leading to successful 
reconstruction of the mandible have been con- 
sidered. It would seem that vitallium prostheses 
are well suited for mandibular reconstruction. 
A report of six patients, including one with a 
100 per cent vitallium replacement of the 
mandible followed up for two years, exemplifies 
the good results that can be obtained by the 


Fic. 6. Case v. X-ray of prosthesis, well tolerated two 
years postoperatively. 


method. Two patients with 80 per cent replace- 
ment have been followed up for four years 
without sign of tissue irritation. 
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Cheilitis Glandularis with Reconstruction 


of the Upper Lip’ 


Reep O. DINGMAN, M.D. AND ARTHUR C. Curtis, M.D., Ann Arbor, Michigan 


From the Department of Surgery and the Department of 
Dermatology, University of Michigan School of Medicine, 
Ann Arbor, Michigan. 


HEILITIS glandularis was first reported in 
C the American literature by Sutton in 1909.! 
He referred to a paper written by Volkmann in 
1870.° Volkmann’s report was based on a study 
of five adult patients, all of whom had similar 
lesions in that the lower lip became gradually 
and painlessly swollen, hard and firm. There 
was hyperemia of the skin and the mucous 
membranes adjacent to the lips with enlarge- 
ment of the mucous glands to the size of a 
millet seed. These glands could be palpated 
through the mucosa and their widely dilated 
ducts could be seen when the lip was everted. 
Some of the duct openings were large enough 
to admit the tip of a probe. There was very 
little discomfort on pressure and this caused a 
glistening secretion resembling dewdrops to 
exude from the duct openings. Three of the 
patients had abscess formation with fistulas 
draining to the surface of the lip. None of the 
patients had ulcers or plaques on the lip. They 
had an unpleasant appearance because of 
chronic thickening of the lip tissues. 

Three of the patients recovered in four to 
eight weeks under the use of potassium todide 
internally, with potassium chlorate mouth- 
washes and local applications of silver nitrate. 
One patient failed to respond even with heroic 
treatment consisting of large doses of potassium 
iodide, repeated cauterization under anes- 
thesia with pointed sticks of silver nitrate and 
local applications of “copper water,” tincture 
of iodine and compression dressings. The 
trouble finally seemed to improve with the use 
of potassium chlorate. The fifth patient left 
Volkmann without relief after three weeks of 


- treatment. Volkmann considered the condition 


to be due to catarrhal inflammation of the 
glands of the lip and called the disease “cheilitis 
glandularis apostematosa” or ‘‘myxadenitis 
labialis.”” He ruled out syphilis as an etiologic 
factor but believed that all of the lesions could 
be traced to a catarrhal condition of the pharyn- 
geal and buccal mucosa which had preceded 
the attack in all five patients. 

Sutton also referred to a paper written by 
Purdon of Belfast in 1893 who reported four 
cases similar to those of Volkmann. All the 
patients were young adults with no evidence 
of syphilis. None of them had abscesses or 
fistulous openings as described in three of 
Volkmann’s cases. In three of Purdon’s pa- 
tients only the lower lip was involved, but in 
the oldest patient, who was twenty-seven, both 
upper and lower lips were affected. These pa- 
tients had occasional acute exacerbations of 
the disease with swelling and thickening of the 
lips, but with little or no pain, and impaired 
mobility. In one patient he could distinguish 
swollen mucous glands of the lips with dilated 
ducts. He noted an active catarrhal condition 
of the buccal mucosa. The conditions were 
stubborn to treatment which consisted of 
application of “‘black wash” with glycerine 
and pencilling the parts with silver nitrate 
solution. 

The case reported by Sutton in his paper in 
1909 was that of a thirty year old engineering 
student whose father, from early youth to the 
time of his death, had a condition of the lower 
lip similar to that which affected the patient. 
The father noted that the condition troubled 
him intermittently. The exacerbations were 
not traceable to any particular cause. The 
patient first noticed difficulty at the age of 
eight when it was evident that his lower lip 
was thicker than normal and that the mucous 
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Cheilitis Glandularis 


surface was at times covered with thick, 
tenacious mucus. Two years later dilated 
follicular openings to the mucosal lip surface 
could be noted. He had no pain or discomfort. 
The corners of the mouth and upper lip were 
not involved. He noted that exposure to sun- 
light and wind made his condition worse. He 
had a long-standing, severe, catarrhal inflam- 
mation of the pharyngeal and buccal mucosa. 
The mucous lining of his mouth and pharynx 
was redder than usual and coated with stringy 
mucus. No plaques or ulcers were noted. The 
lower lip was thickened and less mobile than 
normal and enlarged mucous glands, shotty in 
character. could be palpated on the mucosal 
surface. With the naked eye he could note 
thirty-two widely gaping openings of the 
dilated mucous glands. Several of these readily 
admitted the end of a silver probe to the depth 
of 14 cm. The lip was surprisingly insensitive to 
manipulation. Upon compression of the tissues 
between the finger and the thumb, a viscid 
mucus appeared at the mouth of the follicles 
as shiny pinhead-sized droplets. Permission to 
perform a biopsy was refused. At the time the 
case was reported Sutton was treating the 
patient with x-rays at biweekly intervals and 
he reported considerable improvement after 
six exposures of four minutes each. He noted 
decrease in the flow of mucus from the glands 
and constriction of the follicular openings. 
There was no decrease in size of the submucosal 
glands. 

In 1914 Sutton’ advanced the theory that 
cheilitis glandularis was a disease caused by 
congenital hyperplasia of the mucous glands 
of the lips and associated mucous surfaces. 

Woodburne and Philpott® in 1950 stated that 
they had reason to doubt the theory of con- 
genital anomaly as the etiology of this condi- 
tion. They believed that the condition was a 
manifestation of emotional instability and 
disturbance. They quoted Brocq® as having 
suggested in 1921 that some conditions of 
hyperfunction of the mucous glands of the 
buccal and pharyngeal cavity are manifesta- 
tions of nervous instability. They noted that 
in 1935 lordan’ found only very slight hyper- 
trophy of the accessory salivary glands i 
cheilitis glandularis and no congenital abnor- 
mality. Wise and Sulzberger® in 1935 stated 
that “a preexisting and accompanying neurop- 
athy plays a role” in cheilitis glandularis. 
Woodburne and Philpott reported on three 
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patients with cheilitis glandularis, two of 
whom had been treated surgically with ver- 
milionectomy and advancement of lip mucosa 
for reconstruction. Both of these patients had 
normal-appearing glandular structure with no 
evidence of congenital abnormality in the 
mucous glands. In one patient, radiation and 
other destructive methods had been carried 
to the point of atrophy and scarring without 
permanent benefit. All of these patients had 
basic underlying psychiatric problems and in 
all three the disease of the lip disappeared with 
the release of the emotional tensions. These 
authors point to the uselessness of an organic 
approach to the disease and believe that the 
psychiatric management is the method of 
choice in treatment. 


CASE REPORT 


M. A. B. (No. 731697), a sixteen year old 
white girl, a native of northern Ohio, was 
referred to the University of Michigan Hos- 
pital and admitted for the first time on July 18, 
1952. Her chief complaint was “blisters on the 
lips.” Four months previously isolated, small, 
dark red blisters developed on the lower lip and 
oozed a yellowish serum followed by crusting. 
These blisters were noted to enlarge, coalesce, 
rupture and slough, leaving a tender, raw, 
exuding surface followed by crusting. Many of 
these healed, only to recur within a few days. 

The first episode occurred five days after the 
patient received a white antihistamine tablet 
for sinus trouble. The process which began on 
the lower lip gradually extended to involve 
most of the upper lip. There were no other oral 
lesions. 

The patient gave a history of having eczema 
in childhood and hay fever for the first time 
during the summer of 1952. There was no sig- 
nificant family history including allergy. Her 
parents reported that she had been a well 
adjusted, happy, high school girl with no ap- 
parent emotional problems. She used lipstick 
and played the trombone. There was no other 
history of contact that might have been 
significant. 

Before her admission to the University 
Hospital she had been under the care of her 
local physician who had used many medica- 
tions, including cortisone, systemic and local 
antibiotics, local streptokinase, hydrogen per- 
oxide wet dressings to the lips, an allergy diet 
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Fic. 1. Cheilitis glandularis. Lips were covered with a 
thick, dry, hard, shiny black crust with irregular 
surfaces. 


and elimination of silverware. She had been 
tested for food allergy and all skin tests were 
negative. 

Physical examination revealed a well de- 
veloped, intelligent, well nourished, white 
girl who was very cooperative and in no acute 
distress. Vital signs were within normal limits. 
The lips were covered with a thick, dry, hard, 
shiny black crust with an irregular surface. 
(Fig. 1.) Minimal labial tenderness was present 
and only the angles of the mouth were not 
involved; otherwise, the physical examination 
was negative. A tentative diagnosis of cheilitis 
glandularis was made. 

Laboratory examination showed a normal 
urinalysis and normal complete blood count, 
except for 7 per cent eosinophilia. The Kahn 
test was negative. The pathologic examination 
of a biopsy specimen of the lower lip revealed 
heavy infiltration of lymphocytes with some 
eosinophils in the submucosa. No specific 
diagnosis was made from this tissue. No neo- 
plasms were present. An x-ray of the chest was 
negative. 

Consultation with the Department of Allergy 
was obtained with the opinion that the lesions 
were not of an allergic nature. 

The crusts were removed from the lips and 
the underlying denuded, highly sensitive area 
revealed many polymorphonuclear white blood 
cells and scattered diplococci. A heavy dosage 
of parenteral penicillin with terramycin® 


applied locally seemed to give some temporary 
improvement, but within a few days a new 
crop of lesions developed on both lips. Zinc 
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peroxide paste, terramycin ointment and saline 
wet dressings were tried without benefit. A 
four-day trial of ACTH, 100 mg. per day, was 
of no value. Nine days after admission the 
crusts were curetted and the underlying deep 
ulcers on both lips were treated by electro- 
cautery. Three days later new lesions appeared 
on the upper lip. She was discharged three 
weeks after admission and advised to apply 
terramycin ointment and saline wet dressings 
to her lips and to take, by mouth, 250 mg. of 
aureomycin four times daily. 

On August 14, 1952, two weeks after dis- 
charge, she was seen as an outpatient and 
placed on zinc peroxide soaks and sulfadiazine, 
1 gm. orally four times a day. At that time she 
noted tender, shallow, erythematous papules 
associated with ulcers of the mucous mem- 
branes of the hard palate and buccal mucosa. 
She also had rhinitis. There was a weight loss 
of 334 pounds since the previous admission 
despite a good appetite. There were no chills 
or fever. 

Three weeks later she was readmitted with a 
repetition of the previous process. Serum-filled 
vesicles which ruptured and formed heaped up, 
dry, hard, black crusts over exquisitely tender 
lip tissue were present. Examination showed 
normal vital signs; oral temperature was 
99.4°F. There was a thick, black crusting of 
both lips. She seemed very depressed. Marked 
tenderness of the lips at the base of the crusts 
was noted. There was moderately severe acne 
vulgaris associated with comedones on the face 
and shoulders. This had not been noted on the 
previous admission. There was no lymphadenop- 
athy. Soft tissues over the maxillary areas on 
both sides were somewhat swollen and inflamed 
and there were erythematous papules and 
superficial ulcers over the buccal mucosa and 
the hard palate. The remainder of the physical 
examination was within normal limits. 

Urinalysis showed a trace of albumin, but 
repeated urinalyses were within normal limits. 
The blood examination revealed 11.5 gm. of 
hemoglobin with 3.9 million red blood cells, 
sedimentation rate of 23 mm. per hour, white 
blood cell count of 5,350 with 75 per cent 
polymorphonuclear cells, 11 per cent lympho- 
cytes, II per cent monocytes, 2 per cent 
eosinophils and 1 per cent basophils. There was 
diffuse and punctate basophilia of the red blood 
cells. One week later the white blood cell count 
was 7,350. A tuberculin skin test, using 1: 1000 


i 

‘ 

Lae? 

— 

+ 

at 4 

off 

< 

- 

i 

|| 

rt. 

. 

- 


Cheilitis Glandularis 


Fic. 2A and B. Scarring of the upper and lower lip following healing of lesions. 


old tuberculin, was negative at twenty-four and 
forty-eight hours. 

On admission she was given 400,000 units of 
penicillin intramuscularly twice daily with 
1 gm. of sulfadiazine orally four times a day. 
Zinc peroxide lotion was applied to the lips 
every day with 2 per cent aqueous gentian 
violet and 5 per cent tincture of gentian violet. 
For the following three weeks the temperature 
‘ranged between 99° and 102°F. This was asso- 
ciated with a stiff neck, pain on turning the 
head and pain in the low back on straight-leg 
raising. A diagnosis of penicillin-type men- 
ingismus was made and the penicillin was dis- 
continued. For two weeks following admission 
there was gradual improvement of the lip 
lesions with peripheral clearing on both sides 
of the upper and lower lip. While still in the 
hospital on September 14, 1952, the condition 
of the lips became much worse, giving her much 
difficulty. On September 22nd, 150 r of filtered 
X-ray were given to a 2 inch field covering both 
lips. There was no improvement of the cheilitis 
at the time of discharge on September 27, 1952. 

She was advised to take 1 gm. of sulfadiazine 
orally four times a day and to continue the use 
of zinc peroxide soaks to her lips. The condition 
did not improve and on December 3, 1952, she 
was admitted to the hospital for excision of 
the diseased areas of the lips. On January 7, 
1953, a deep, wide vermilionectomy of the 
lower lip was performed. The mucosa was 
undermined and advanced to the skin margin 
to close the defect. Healing was uneventful 
and it appeared that the lesions would respond 
to surgical therapy. The lower lip healed with- 


out any recurrent lesions. Two weeks later a 
similar procedure was performed on the upper 
lip. There was, however, recurrence of the 
lesions over the entire upper lip within a few 
days after excision. It was thought that per- 
haps the surgical excision had not been deep 
enough to include all of the involved structures 
and the upper lip was reoperated upon two 
weeks later, only to break down completely 
again with the same type of vesicular, dis- 
charging, crusting lesions. The lower lip was in 
excellent condition six weeks postoperatively. 
The upper lip which had been operated upon 
twice was no better than before surgery was 
undertaken. 

Microscopic examination of the surgical 
specimens was reported as follows: “Subacute 
and subchronic ulcerating lesions in various 
stages of healing. In early material lack of 
chronicity has been an unusual feature of this 
condition. No evidence of neoplasm or any 
recognizable chronic infective granuloma.” 
On previous sections the pathologist had sug- 
gested that the lesion might be due to some 
form of external irritation. It was thought by 
some that this might be a factitious lesion, but 
this was ruled out as the patient, on several 
occasions, had been under very close observa- 
tion in the hospital over a long period of time 
and there was no opportunity for producing 
self-inflicted lesions. She was also seen by a 
member of the Neuropsychiatric Division in 
consultation and there was no evidence of any 
neuropsychiatric difficulty. 

Approximately one month after the final 
excision of the lesions of the upper lip, the area 
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Fic. 3. A, outline of alar-labial flaps; B, flaps turned downward and medially for recon- 


struction of upper lip. C, outline of incisions for advancement of labial mucosa. D, trim- 


Fic. 4. Trimming of flaps; suturing of mucosa to the 
skin margins. 


gradually healed. The defect left by the excision 
and sloughing of upper lip tissue was consider- 
able. There was marked contracture of both 
the upper and lower lip, leaving a small stoma. 
The patient was very unhappy about the 
appearance of her lips and noted, too, that it 
was difficult for her to eat foods requiring wide 
opening of the mouth. Several months later it 
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was noted that she was quite thin, pallid and 
seemed to be extremely nervous. There was 
marked scarring of both upper and lower lips 
with induration, and the mouth measured 
about 3 cm. in diameter. (Figs. 2A and B.) 
There was no infection and general physical 
examination was negative. 

On January 4, 1954, under general anes- 
thesia, scars of the upper lip were excised and 
bilateral pedicle flaps were raised from the 
alar-labial areas on both sides and rotated 
downward and medially for reconstruction of 
the upper lip. (Fig. 3.) Rectangular flaps of 
mucosa were outlined on the undersurface of 
the upper lip and buccal mucosa on both sides 
and advanced medially. The lower edge was 
moved outward and upward and sutured to the 
skin margin to provide a mucosal surface for 
the lip. The postoperative recovery was excel- 
lent with the exception of some separation of 
mucosa at the midline at the junction with the 
skin flaps. (Fig. 4.) Healing took place readily 
and the patient was discharged on the seventh 
postoperative day. 

In the reconstruction it was necessary to 
rotate rather wide flaps in order to assure 
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Fic. 5A and B. Appearance six months following reconstruction of upper lip and adjustment of mucosal-cutaneous 


margins. 


adequate blood supply. This resulted in an 
upper lip that was somewhat too long. On 
April 6, 1954, under general anesthesia, revision 
of the previously formed flaps was performed 
to reduce the height of the lip and to produce a 
better appearance. 

Six months later further revision of the scar 
of the upper lip and eversion of mucosa at the 
angles of the mouth was done to improve 
contour. She underwent additional minor 
plastic procedures on two subsequent occasions 
for adjustment of tissues and a Z-plasty was 
done at the mid-portion of the lip to eliminate a 
small notch. 

The final result (Figs. sA and B) has been 
quite pleasing and it appears that partial 
reconstruction of the upper lip using bilateral 
pedicle flaps of skin and advancement of muco- 
sal flaps for reconstruction of the vermilion 
and mucosal portion of the lip gives a lip of 
good appearance and function. 


COMMENTS 


In our clinics, since the reports of Brocq® and 
Woodburne and Philpott,® a search has been 
made to detect any emotional problems which 
may have led to the production of this disease. 
That all examples of cheilitis glandularis are 
due to psychologic or psychiatric abnormalities 
seems to be an unreasonable assumption. This 
girl was seen by the psychiatrists and no emo- 
tional problems were present. She was a happy, 
well adjusted, high school girl. 

Cheilitis glandularis is an inflammatory 
disease of the mucous glands of the lips. 
Trauma from the mouthpiece of the trombone 
she played daily could well have initiated the 
development of this disease. It usually begins 
on the lower lip and may then involve the 
upper lip by contact. Infection and blocking 
of the glandular orifices by crusts and inspis- 
sated mucus are all secondary factors. (Fig. 6.) 
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Fic. 6. Pathologic section from upper lip in early stage 
of the disease shows active chronic inflammation in 
tissue containing mucous glands with increased produc- 
tion of mucin. Glands did not show hypertrophy or 
hyperplasia; original magnification, X 100. 


In spite of antibiotics, cautery, antiseptic 
wet dressings, steroid therapy, radiation and 
psychiatric care, no improvement was obtained 
until the involved surfaces were surgically 
excised. 


Dingman and Curtis 


Although we would recommend a course of 
conservative management in the care of pa- 
tients with cheilitis glandularis, as in some 
this is a self-limiting disease, the surgical ap- 
proach is desirable in intractable cases. 
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HE cases reported in this paper include all 


with fractures of the facial bones, 
excluding nasal fractures, admitted to Kings 
County Hospital over the five-year period 
from 1950 through 1954. All of these patients 
were treated by the Department of Plastic and 


TABLE I 
LOCATION OF MANDIBULAR FRACTURE SITES 


No. of Per cent 

Location Fracture | of Total 

| Lines | (Our Cases) 

| 
ae | 301 40 63 
23 3 
Ramus. . ‘i | 36 5 5 
Symphysis....... 66 9 10 
Condyle.........| 136 4 2 
I 


Maxillofacial Surgery and the Department of 
Oral Surgery although they may have initially 
been admitted to some other service because 
of associated injuries of some immediate serious 
consequence. This report is a statistical analysis 
of these cases and a comparison of the work 
done during the past five years and that done 
in the same institution by the same services a 
decade earlier, as reported by Coakley and 
Baker in a paper! which analysed 212 cases 
treated in 1943 and 1944. 

During the period 1950 through 1954 a total 
of 615 patients with fractures of the facial bones 
were admitted to this hospital. Four hundred 
sixty-six patients, or 76 per cent of the total, 
had fractures of the mandible. The remaining 
149 patients, or 24 per cent of the total, had 
fractures of the maxilla and/or malar com- 
pound without mandibular involvement. 
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TYPES OF FRACTURES 


Of the 466 patients with fractures of the 
mandible, 51 per cent (238 patients) had more 
than one fracture of this bone. This comprised 
39 per cent of all patients with fractures of the 
facial bone. The total number of fracture lines 


TABLE II 
LOCATION OF MAXILLA-MALAR COMPOUND 
FRACTURE LINES 


| | 
Location | No. of Lines | Per cent of Total 


| 
Maxilla: 
25 76 
Alveolus.......... 8 24 
Malar compound: 
Serer 88 | 44 
Zygomatic arch....) 113 56 


was 741. In the series reported by Drs. Coakley 
and Baker, 40 per cent had multiple mandibu- 
lar fractures. Table 1 shows the distribution of 
the location of these fracture lines and a com- 
parison of the percentages of our cases and the 
earlier ones. (Fig. 1.) 

The apparent discrepancy between the two 
series in the percentages of fractures of the 
body and angle is probably due to a difference 
in the terminology used in charting rather than 
an actual significant difference. It will be noted 
that the percentage of body and angle frac- 
tures combined is 63 per cent in our series and 
66 per cent in the earlier series. 

One hundred forty-nine patients, or 24 per 
cent of the total, had fractures of the maxilla 
and/or malar compound totalling 234 fracture 
lines. Twenty-six patients, or 4 per cent of all 
patients admitted, had fractures of the maxilla 
and/or malar compound and associated frac- 
tures of the mandible, while thirty-six patients 
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Fic. 1. Closed reduction, simple fracture right mandible. 
Labial arch bars and intermaxillary wires. 


had multiple fracture lines of the maxilla 
and/or malar compound only. This was 6 per 
cent of all fracture cases or 24 per cent of all 
maxilla-malar compound fractures. The dis- 
tribution of these fracture lines is shown in 


Table 1. (Fig. 2.) 


ETIOLOGY 


Table m1 shows the distribution of etiologic 
factors. 


TABLE III 


Our 


ur | 1943-1944 
Series | 
| 
| 
| 


Series 


(%) 


| No. of 


Cause 
Cases 


%) 


Automobile accidents....| 71 | 
14 | 


Q. 
16.5 


Gunshot 
Unknown 
Industrial accidents | 18.3 


The etiologic factors involved are reasonably 
similar between the two series in that the great 
majority of fractures in both were sustained 
either by fist blows or received in automobile 
accidents. However, although some of the 
fractures we have listed as due to falls occurred 
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Fic. 2. Direct bone wiring of fracture of right edentu- 
lous mandible. Circumferential mandibular wiring of 
splint. Maxillary splint suspension by cable wiring from 
lateral orbital area. Direct bone wiring right zygo- 
maticofrontal suture line separation. 


while the patient was at work, we did not find 
a significant number of industrial accidents, as 
was reported in the earlier series. 


TREATMENT 


Our philosophy in the treatment of facial 
fractures has been to use the simplest technics 
to give the best results. In simple fractures of 
the jaws interdental wiring is the method of 
choice and more complicated methods should 
be employed only when this simple method 
alone will not give the desired result. Table 1v 
shows the types of mechanical fixation we 
have been using. (Fig. 3.) 


TABLE IV 


Mandibular 
Fractures 


(%) 


Methods of Treatment 


Arch bars 273 
116 
Combination of bars and Ioops.| 15 
Head bandages 40 
Bite blocks 14 


In the more complicated cases there has been 
a marked change in our methods of therapy 
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Fic. 3. Compound fracture, right body of mandible. 
Direct bone wiring and labial arch bars with inter- 
maxillary fixation. 


in the past decade. The introduction of anti- 
biotics has made practicable a simple surgical 
approach for cases in which simple interdental 
wiring alone will not suffice. 

Thus, it will be noted that the use of Gunning 
splints, Major appliances, Kingsley splints and 
other methods used for external reduction and 
immobilization of fractures, as reported by 
Drs. Coakley and Baker and others writing 
before the widespread availability of anti- 
biotics, have almost disappeared from our 
present day armamentarium. In fact, we have 
used none of these appliances during the past 
five years. 

In the series of patients treated at our hos- 
pital in 1943 and 1944 only 10 per cent had 
surgical methods employed to reduce and 
immobilize the fractures. In the past five years 
210 patients, or 34 per cent of all cases, have 
had some type of surgical intervention. Of 
these, thirty-seven patients, or 6 per cent of all 
cases, required multiple procedures at one 
operation. Table v shows the types of surgical 
procedures we have employed. (Figs. 4 and 5.) 

Of particular interest is the fact that 101 pa- 
tients, or 22 per cent of all mandibular frac- 
tures, had direct bone wiring of the fracture, 
while this procedure was employed in only 
I per cent of patients in the 1943 to 1944 series. 

Only one condylectomy was performed in 
our series. It is our belief that fractured con- 
dyles, when they are unilateral, should be left 
alone unless signs of major disability such as 
impaired function due to an impacted condyle 
or developing ankylosis are present, at which 
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Fic. 4. Preoperative depressed zygomatic arch. 


Fic. 5. Same patient as above. Postoperative open 
reduction, 


time the condyle can be extirpated. In bilateral 
condylar fractures we usually attempt to wire 
the condyle in position on one side. Bilateral 
wiring of the condyles is rarely done. 

In treatment of fractures of the malar com- 
pound, when the infraorbital ridge is involved 


TABLE v 


Procedure 


| No. of Cases 
| 


Direct bone wiring of mandible 

Direct bone wiring of malar bone 

Kirschner wire fixation of fractures of 
the mandibular symphysis 

Circumferential wiring of splints in eden- | 
tulous patients 

Condylectomy 

Gillies’ elevation 

Trans-antral approach to fractures of | 
malar bone 


and there is depression or posterior displace- 
ment of the body of the malar bone, we use an 
intraoral approach through an incision of the 
Caldwell-Luc type over the cuspid area. The 
fracture is approached through the maxillary 
sinus, elevated, packed and the packing brought 
out through the nose. When the nose is also 
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fractured we do not bring the packing out 
through the nose but through the incision in 
the mouth. When we believe that the packing 
will not hold the floor of the orbit in the proper 
position, an incision is made in the infraorbital 
area and direct bone wiring is done in this area. 

For fractures of the zygomatic arch we use 
the Gillies approach. In many patients with 
depression of both the arch and the body it has 
been necessary to use both approaches. 

In complicated multiple fractures of the 
facial bones we base our therapy on the simple 
engineering principle of building on a solid 
foundation. All fracture therapy depends on 
reduction and immobilization, and immobiliza- 
tion cannot be accomplished unless some base 
of support exists. In these complicated cases 
we use the nearest solid bony structure lying 
cephalad to the fracture site for support. The 
maxilla is employed for immobilization of frac- 
tured mandibular fragments. In maxillary 
fractures we use the malar bone for support, 
and when the malar bones are fractured in 
conjunction with other facial fractures we 
suspend the fractured bones from the skull 
itself by means of direct bone wiring between 
fragments and cable wiring from the skull to 
a maxillary arch bar. If the jaws are involved 
they are wired in occlusion, provided sufficient 
teeth are in position. If the patient is edentu- 
lous, we maintain normal intermaxillary rela- 
tionship by dental splints or by wiring in the 
patient’s own dentures if available. The lower 
splint is wired to the mandible in a circumfer- 
ential fashion and the upper splint is wired in 
by transalveolar wiring or suspended by cable 
wires from the infraorbital or lateral orbital 
rim, whichever is available. We do not use 
head caps because we believe they are un- 
reliable, dirty and cumbersome. We have 
found that patients with direct bone wiring 
can be discharged much earlier than those 
with external splints, and they can shave and 
keep clean much more readily than those pa- 
tients who have head caps or external splints. 
Thus, less danger of infection exists. We believe 
that external skeletal fixation methods give 
much less accurate reductions than available 
open surgical methods. 


INFECTIONS 


The routine use of antibiotics in patients 
with mandibular fractures has brought about 
the most remarkable difference between our 


Walden, Wohlgemuth and Fitz-Gibbon 


918 


figures and those reported only a decade earlier. 
This change is the gratifying drop in the num- 
ber of infections encountered. In our series of 
466 patients with mandibular fractures we 
encountered thirty patients, or 6 per cent, in 
whom osteomyelitis developed; and twenty- 


TABLE VI 
INFECTION RELATED TO TIME LAPSE IN TREATMENT OF 
MANDIBULAR FRACTURES 


Soft Tissue 
Bone Infection 
Time Lapse | 
No. of _, | No. of 
Cases (%) Cases (%) 
1 day (262 patients; | 
8 3 sis 
2-5 days (131 patients; | 
5 | 4 8 | 6 
More than 5 days (73 
patients; 16%)..... 17 | 23 | 


four patients, or 5 per cent, in whom soft 
tissue infection developed as evidenced by heat, 
pain and excessive swelling. In the 1943 to 
1944 series osteomyelitis developed in 31 per 
cent of patients and soft tissue infections in 
16 per cent. The infections which we encoun- 
tered were not as severe as those encountered 
by Drs. Coakley and Baker. In only 10 per cent 
of our patients with osteomyelitis did se- 
questra develop, while 100 per cent of those 
patients in the earlier series had this complica- 
tion. We performed sequestrectomy on three 
patients and wire removal on six. Five patients 
with soft tissue infections, or 9 per cent, 
required incision and drainage, while 100 per 
cent of the patients with soft tissue infections 
in the earlier series required this procedure. 

The relationship between infection and time 
lapse in treatment which we encountered in 
this study is of interest. (Table v1.) 

It is clear from these figures that early im- 
mobilization is a definite factor in preventing 
infections. The incidence of infection of bone 
and soft tissue was markedly increased when 
there was a delay of more than five days from 
the time of injury to the time of immobilization. 


FOLLOW-UP 


Patients with mandibular fractures had an. 
average hospital stay of 10.9 days, and those 
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with fractures of the maxilla and/or malar 
compound averaged 11.4 days, for an over-all 
average of eleven days. It must be realized that 
these averages include many patients with 
associated injuries such as head injuries, frac- 
tured limbs and the like which required pro- 


TABLE VII 
AVERAGE TIME OF IMMOBILIZATION IN 234 PATIENTS 
| 
| No. of Cases | Per cent 
| 


Average Time 


59 25 
87 37 


longed hospitalization, and that patients with 
mandibular fractures in our prison ward must 
remain as long as immobilization is employed 
so that they may receive the liquid diet which 
is not available to them in the county prison. 
If these patients are excluded, the over-all 
hospital stay is 7.2 days. 

We were able to obtain outpatient records 
on 369 mandibular fractures (records for the 
year 1950 were not available). Of these, 234 (or 
63 per cent) returned to our outpatient de- 
partment for follow-up after discharge. Table 
vu shows the time during which immobilization 
was employed in these patients. 

It will be noted that the majority of patients 
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(62 per cent) had immobilization employed for 
five to seven weeks. 


SUMMARY 


This paper presents a statistical report of 
615 fractures of the facial bones treated on the 
Plastic and Maxillofacial Surgery Service at 
Kings County Hospital during the years 1950 
through 1954. 

A comparison of these figures is made with 
the figures covering an eighteen-month period 
and 212 cases at the same hospital during the 
years 1943 to 1944. 

Present methods of therapy have been dis- 
cussed and the principles therein have been 
mentioned. 
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An Analysis of the Etiology, Treatment 


and Complications of Fractures of the 


Malar Compound and Zygomatic Arch 


From the Department of Surgery, Division of Plastic 
Surgery, Ohio State University. 
INCE the beginning of the twentieth century 
fractures involving the zygoma have be- 
come the second most common fractures of the 
facial bones, fractures of the nasal bones being 
the most common.! In the six year period 
from 1950 through 1955, ninety-four such 
fractures have been treated by the authors. 
We are presenting an analysis of the etiology, 
early diagnostic signs, types of therapy vari- 
ously employed, complications encountered 
and the results obtained. 

Fractures in the area of the zygoma rarely 
involve the zygoma alone, but tend to involve 
the adjacent articulating structures; the maxil- 
lary, frontal or sphenoid bones. For this reason 
we refer to these as fracture-dislocations of the 
malar compound. These fractures are always 
due to direct violence, and are accompanied by 
considerable degrees of contusion of the sur- 
rounding soft tissues. Because of the solidity 
of the body of the zygoma it is very rarely 
fractured.'~*:* The force of trauma is trans- 
mitted to its weaker supports. If this force is 
sufficient to cause displacement, it will produce 
fractures through the radiating processes as 
well as comminution of the triangular base sup- 
port. The body of the bone is displaced down- 
ward and inward through the anterolateral 
wall of the antrum where it is usually impacted. 
With further increase in the severity of trauma, 
fractures will extend through the body of the 
maxilla and the orbital floor. The next wave of 
force may then extend into the ethmoidal plate 
and the nasal bones. 

_ The mucosa of the antrum is ordinarily torn 
with subsequent hematoma in the antrum and 
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a fragment of the bony wall is usually found 
free in the sinus. 

Comminution of the maxillary process almost 
always produces some degree of injury to the 
infraorbital nerve with subsequent anesthesia 
of the side of the nose, adjacent cheek and upper 
lip. The backward and downward displace- 
ment may impinge upon the coronoid process 
interfering with mandibular movement. 

If the fracture of the superior leg of the 
malar tripod (the lateral wall of the orbit) is 
above the attachment of the palpebral liga- 
ment, the downward displacement of the 
zygoma will lower the outer canthus producing 
a vertical diplopia. This may be masked by 
concussional damage to the eye or swelling of 
the lids. Diplopia may also be caused in the 
extremes of lateral gaze by the contusion and 
swelling of the extrinsic muscles of the eye. 
With the involvement of the orbital floor ex- 
tending through the lacrimal bone, the inferior 
oblique muscle may be displaced laterally. 
Cyclophoria then results because of intorsion 
of the eye by the unopposed action of the 
superior oblique muscle.! 

Disturbances in visual acuity are usually 
attributed to concussion transmitted to the eye. 
Most commonly the patient complains of 
blurring. Severe concussion may produce retinal 
detachment. 

Depressed fracture of the zygomatic arch can 
only be incurred by a direct blow as it is pro- 
tected by the buttress of the zygoma. This 
usually causes a classic type deformity which 
appears as a “figure 3”’ on x-ray. The usual 
complaints associated with this, other than 
swelling, ecchymosis and flattening, are due to 
muscular diffic::'ties or to impingement of the 
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Fractures of Molar Compound and Zygomatic Arch 


TABLE I 
| | | | | 
| | Accidents 
Fractures of the | Fractures of the | 
Mal Femz 
ee | emales Malar Compound | Zygomatic Arch | | | 
| _ Traffic | Sports | Other 


Age (yr.) 


TABLE II 


Fracture-Dislocation of 
the Malar Compound 


Fractures of the 
Zygomatic Arch 


| 
| | 
Type of Accident | | Associated! Associated | Associated Associated with | Associated Total 
ee’ with with 74 with pren Fixation of | with 
Maxillary | Craniofacial | Mandibular Supraorbital | Maxilla 
| Fracture | Separation | Fractures Ridge Fracture 
Traffic: | 
8 | 4 5 2 2 | 22 
Passenger......... 9 | 2 3 5 I I 21 
Pedestrian......... I | 3 - 4 
Sports: 


| | | | 13 
Industrial......... | 3 | 2 I 7 


fracture upon the coronoid process of the | compound and ten of thirteen fractures of the 
mandible. The patient complains of trismus or zygomatic arch). (Table 1.) 
locking of the jaw. Table u shows the type of injury compared 
Of the ninety-four fractures of the zygoma, to the type of trauma. It is interesting to note 
eighty-one involved the malar compound, that 50 per cent of these were incurred in 
either alone or with other maxillofacial frac- traffic accidents with an equal distribution 
tures, while thirteen were fractures of the between drivers and passengers. The next 
zygomatic arch. Sixty (74 per cent) of the largest group falls under the heading of acci- 
malar compound fractures and eleven (84.5 per dents in the home, ranging from simple slips 
cent) of the fractures of the arch occurred in and falls to the mother who was accidently 
males. (Total incidence of 75.5 per cent in — struck with a baseball bat by her young son. 
males.) Although the patients seen were from _—_ Fights accounted for almost one-half of the 
four to seventy-nine yea:s of age, 77.6 per cent _ fractures of the zygomatic arch, but only 10 per 
of the fractures occurred in those between cent of the fracture-dislocations of the malar 
eleven and forty years of age (sixty-three of | compound. 
eighty-one fracture-dislocations of the malar Thirty-seven per cent (eighteen of forty-nine) 
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iW | | | | | | 
| | | | 
00... 2 | 3 3 2 4 ie 1 
| 3 | 20 I | 7 4 
6 | 29 i8 | 2 16 
4 | 13 2 7 8 
3 | 3 6 2 4 
cal 4 | 3 7 3 a 4 
| | 
23 81 13 | 47 9 38 
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Other: 
| | | | | | | | 7 
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TABLE III 


Fracture-Dislocation of the Malar Compound | 


Symptoms | 
| 
| Alone | 
| 
| 
— 

| 

Numbness and diplopia..................... 6 

| 
Numbness and loss of visual acuity.......... | 3 | 
Numbness, diplopia and loss of visual acuity..; 2 | 
Severe concussion and/or coma..........---. 


| 


Associated with | Associated with | Associated with a 
Maxillary Craniofacial Mandibular 
Fracture | Separation Fracture | 

| 
3 | I 6 | 40 
I << | I | 6 
| 3 2 | at 
| I | 4 
| I | 3 
5 | | 9 
3 2 | | §8 
| | | 


of uncomplicated fractures of the malar com- 
pound occurred in traflic accidents. However, 
in those patients more severely injured, where 
the wave of violence extended to other facial 
bones, 75 per cent of the fractures (twenty-four 
of thirty-two) were incurred in traffic mishaps, 
again with equal distribution between drivers 
and passengers. 

Of the nine patients who were injured 
in sports only two sustained fractures in 
organized football; the other fractures occurred 
in “touch” football or sandlot baseball. 

At the time of admission to the hospital 
79 per cent of the patients with fracture-dis- 
location of the malar compound had either 
numbness of the infraorbital nerve, diplopia, 
loss of visual acuity or a combination of these. 
Numbness was the most constant complaint 
and occurred in 71.6 per cent (fifty-eight) 
of the patients. Nine (11.1 per cent) were 
too severely injured to elicit such information 
and eight (9.9 per cent) had no complaints. 
(Table 11.) 

It is widely accepted that variance in treat- 
ment exists because therapy depends upon the 
type and severity of fracture, the time since 
injury, and the surgeon’s personal experi- 
ence.®:!° The extra-antral approach was first 
described by Matas in 1896 who wrote of 
passing a strong silver wire around the arch 
for application of traction.6 In 1909, Keen 
approached the deep surface of the zygoma 
through an incision in the posterior aspect of 
the superior buccal sulcus introducing an 
elevator to pry the body back into position.‘ In 
1913, Manwaring advised the use of a cowhorn 
dental forceps to grasp and elevate the com- 


pound percutaneously.® Gillies et al, in 1927, 
approached the fracture from above through 
the temporalis fascia, using an elevator under 
the arch to lever the malar compound back 
into position.’ Tanzer, in 1951, added to this 
latter method by placing a wire in the infra- 
orbital ridge and applying forward traction 
via a simple headcap of his design.” 

The transantral approach through the buccal 
sulcus was first described in 1906 by Lothrop.’ 
To this was later added the formation of a 
nasoantral window to promote drainage of the 
sinus as advised by Caldwell and Luc about 
1909. In 1927, Kazanjian advocated the use 
of a wire from the infraorbital ridge to a head- 
cap for maintainance following reduction by the 
Caldwell-Luc type method.'! Shea, in 1931, 
elevated the fracture by passing a sound into 
the antrum through an intranasal opening 
anterior to the inferior meatus.!” 

We find the transantral approach efficacious 
in accurate controlled fragment reduction with 
minimal subsequent morbidity. This mode of 
management consequently has received prefer- 
ence in our hands. Table tv shows the correla- 
tion between the type of fracture and the mode 
of management used. Eighty-four per cent 
(sixty-eight of eighty-one) were treated by the 
Caldwell-Luc type procedure alone or in con- 
junction with other surgery for tmmobilization 
of their maxillofacial injuries. This method was 
used in the treatment of 85.7 per. cent (42 of 49) 
of fractures involving only the malar com- 
pound. In this latter group an attempt at 
reduction via the Gillies’ approach failed in 
one patient and the transantral operation had 
to be performed. Seventy-two per cent (23 of 
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Fractures of Molar Compound and Zygomatic Arch 


TABLE IV 


| Fracture-Dislocation of 
| the Malar Compound 


Fractures of the 
Zygomatic Arch | 


eames Associated | Associated | Associated | | Associated with | Associated | Total 
iti with | with — | with reo Fixation of with | 
Maxillary | Craniofacial | Mandibular | Supraorbital | Maxilla 
Fracture | Separation Fractures | Ridge Fracture | 
| | | 
Transantral..........| 42 2 44 
Transantral with inter- | | 
dental wiring...... 5 | 9 | 9 I | 24 
Interdental wiring | | | | | 
2 I | 3 
Direct through lacera- | | | 
| 1 | I | 2 
| 2 I | | | | 3 
| | | 


32) of the patients who had fractures of other 
facial bones as well were treated by the Cald- 
well-Luc and some form of interdental fixation 
depending upon the degree of injury, the con- 
dition of the teeth and the amount of delay 
until treatment was instituted. Three patients 
were treated by the transnasal approach of Shea. 

With fractures of the zygomatic arch, the 
Gillies’ approach was used in 77.5 per cent 
(10 of 13). Interdental fixation was also neces- 
sary in one of these because of an associated 
fracture through the body of the maxilla. In a 
second case which also involved injury of the 
maxilla the patient was treated via the poste- 
rior buccal sulcus approach and interdental 
fixation. The other two were elevated through 
a laceration over the fracture site. 

Complications of fracture-dislocation of the 
malar compound are usually attributed to the 
severity and extent of the wave or waves of 
force incurred. If the fracture goes untreated, 
there will be permanent deformity of the one 
side of the face. This may be associated with 
persistent diplopia which may resolve by corti- 
cal suppression with loss of depth perception. 
There may be locking of the mandible by im- 
pingement upon the coronoid process. Per- 
manent damage to the infraorbital nerve can 
occur. More rarely, a bone fragment may 
damage the oculomotor nerve with cycloplegia 
or the optic nerve with loss of vision. 

In fractures involving the body of the 
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maxilla, malocclusion may result with eventual 
loss of teeth. 

The complications which may occur follow- 
ing reduction of these fractures are usually 
independent of the method of reduction. In- 
complete reduction may cause the same trouble 
as those listed for the unoperated ones, such as 
deformity, persistent diplopia, locking or 
trismus. 

Maxillary sinusitis can be a severe complica- 
tion. It may also be caused by packing of the 
antrum. Persistence of an antro-oral fistula 
may occur after the pack is removed and may 
produce sinusitis. 

In the series of eighty-one cases complica- 
tions occurred in seven. In two cases complica- 
tions occurred which could be the result of the 
type of procedure used. In one of these, a 
thirty-seven year old white housewife, had a 
fracture-dislocation of the malar compound 
without involvement of other facial bones. 
This was treated by the transantral approach. 
Reduction was good with disappearance of the 
anesthesia of the infraorbital nerve. However, 
severe chronic maxillary sinusitis developed 
which eventually required a radical Caldwell- 
Luc exenteration of the sinus. In the other case, 
a twenty-five year old truck driver, had severe 
maxillofacial fractures necessitating maxillary 
and mandibular splinting. A persistent antro- 
oral fistula developed which was closed by 
excision of the tract three months later. 
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In three cases the fractures were locked at 
the time of surgery and they were unable to 
be reduced. These were treated by subsequent 
bone or cartilage grafts to the infraorbital area. 

In one case reduction was incomplete, caus- 
ing the patient to complain of persistent diplo- 
pia. This was due to severe comminution of the 
orbital floor and was corrected by a cartilage 
graft. 

One other complication occurred which 
should be mentioned—a neuroma of the infra- 
orbital nerve. Numbness persisted with gradual 
onset of a painful area in the region of the 
infraorbital foramen. Eighteen months after 
the fracture, this area was explored and a 
neuroma was removed. One year later some 
anesthesia in this area was still present. 


CONCLUSIONS 


The incidence of fracture of the zygoma is 
rising with the ever increasing hazards of 
modern transportation. Fifty per cent of the 
fractures in this series occurred in traffic acci- 
dents, and the degree of trauma sustained in 
these is usually more severe. 

Numbness over the distribution of the infra- 
orbital nerve and/or diplopia are definite 
diagnostic signs of fracture-dislocation of the 
malar compound when there is a history of 
facial trauma. Blurring of vision may be asso- 
ciated due to concussion transmitted to the eye. 
The presence of these signs and symptoms even 
when there is little or no displacement demon- 
strated by x-ray examination is indication for 
surgical reduction. Trismus or locking of the 
jaw following a blow to the side of the face 
usually indicates a depressed fracture of the 
zygomatic arch which must be elevated to 
alleviate the symptoms. Almost all depressed 
fractures of the zygomatic arch should be 
elevated because impingement by the frag- 
ments on the temporalis muscle can produce 
chronic reaction in the muscle resulting in 
scarring and chronic trismus. 

The method of therapy depends upon the 
type and severity of fracture, the time since 
injury, and the surgeon’s personal experience. 
For fracture-dislocation of the malar com- 
pound the writers prefer the transantral ap- 
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proach (Caldwell-Luc) because it allows for 
(1) the evacuation of the antral hematoma, 
(2) the removal of the button of bone usually 
found in the sinus, (3) adequate palpation of 
the orbital floor and zygoma, and (4) the main- 
tainance of the reduction of the fragments by 
a simple antral pack. The Gillies’ procedure is 
the simplest and most efficacious for elevation 
of depressed fractures of the zygomatic arch in 
the absence of a laceration over the fracture site. 

No procedure is without its complications. 
Chronic maxillary sinusitis may occur follow- 
ing the transantral reduction of fracture-dis- 
location of the malar compound but the chance 
of its occurring is greatly reduced by adequate 
drainage through a nasoantral window formed 
at the time of surgery. Persistent facial de- 
formity either from incomplete reduction or 
loss of reduction can be corrected secondarily 
by bone or cartilage grafts. 
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Twenty Years’ Experience in Treating 


Hypermobility of the Temporomandibular 


From the Department of Surgery, The Presbyterian Hos- 
pital, Chicago, Illinois, and West Suburban Hospital, 
Oak Park, Illinois, and the University of Illinois, College 
of Medicine (Rush), Chicago, Illinois. 


5 ge temporomandibular joint is unique, the 
only articulation of its type in the body. 
Its peculiarities are as follows: (1) Bones carry- 
ing great stress or strain are built in proportion 
to handle the load, such as the knee or ankle 
joint. The temporomandibular joint, however, 
is different, even though the jaw exerts up to 
500 pounds of pressure per square inch. The 
body of the mandible is heavy and this stands 
the crushing strength, but the neck and head 
of the condyle are light; this shows that these 
great forces must be muscularly balanced and 
the temporomandibular joint does not take the 
major stress and strain. It is merely a guiding 
member to perfect articulation. (2) It is one of 
twin joints located at either end of a horseshoe- 
shaped bone, the mandible. (3) Its peculiar 
censtruction permits more free motion in all 
directions than is found in other joints. (4) 
Both joints move through a similar pathway 
when in motion. (5) Either one or both con- 
dyles may be removed and good function 
retained. (6) One or both condyles may be 
fractured and healing permitted with the 
condyle in almost any position, yet the resulting 
function will be practically normal and (7) the 
condyles are rather loosely suspended in their 
sockets. 

Hypermobility of the temporomandibular 
joints is characterized by an excessive mobility 
in which the temporomandibular joints luxate 
or subluxate. Luxation of the temporomandibu- 
lar joint is its complete dislocation, whereas 
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subluxation means a partial dislocation of the 
mandible. 


ETIOLOGY 


The most common causes of luxation and 
subluxation are birth injuries, congenital weak- 
ness of ligaments of the temporomandibular 
joint, injudicious use of mouth gags, yawning, 
long dental sittings, extraction of teeth, manip- 
ulation of the patient’s jaw while under general 
anesthesia, singing, sleeping with the head 
resting on the arm and a variety of accidents, 
as well as psychotic patients forming bad 
habits in movements of the mandible. 


SYMPTOMS 


Hypermobility is an all-inclusive term, 
meaning more motion than normal and occur- 
ring in both forms of dislocation, complete and 
incomplete. It can be seen or felt easily by 
palpation. When the mouth is opened the head 
of the condyle passes downward and forward 
through the normal pathway, continues on, 
over-rides the eminentia articularis and passes 
out in front and above this structure. 

Pain may be constant or intermittent. It is 
usually localized in the region of the ear on 
either or both sides. As a rule, the pain is uni- 
lateral and occurs when the joint is used. It 
may be referred to other parts of the head on 
the same side, for example, the temple, cheek, 
mastoid, occiput or neck. 

Clicking or grating is frequently present 
during one or all three phases: opening, closing 
and exertion of pressure, as when the patient 
is chewing. In complete dislocation, the mouth 
is opened and cannot be closed by the patient; 
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both sockets are empty and the displaced 
condyles may be perceived visibly and also by 
palpation. 

Locking of the jaws may occur when they 
are opened in luxation or subluxation. The 
meniscus or fibrocartilaginous disc is usually 
responsible for this condition. In such instances 
it is caught and folded between the head of the 
condyle and the eminentia articularis. In 
luxation, locking occurs only when the jaw is 
open. 

Mental complex is a condition seen fre- 
quently in this disorder. The dread of having 
the jaw dislocated, with locking or extreme 
pain, or both, induces a phobia in these persons. 
Marked improvement and complete cure are 
shown very often as treatment progresses. 


DIAGNOSIS 


One of the most valuable aids in the diagno- 
sis of these dislocations is palpation of the 
joint. The tips of the index fingers are placed 
over the temporomandibular joints just ante- 
rior to the tragus of each ear and the patient is 
instructed to open and close the mouth. Gentle 
palpation will reveal the following: (1) the 
joint involved and whether one or both sides 
are affected, or if both sides are normal; (2) the 
extent of subluxation of one or both sides; (3) 
tenderness over this region when the joint is 
moved or at rest; (4) grating, popping or 
clicking; (5) occurrence of click on opening, 
closing or pressure; and (6) determination of 
effectiveness of treatment in both joints. 

Hypermobility is diagnosed easily. The 
symptoms, as enumerated, are characteristic 
and the accompanying history reveals the 
duration of the trouble, its progress, the side 
involved and any other factors relevant to it. 
The indications for treatment are as previously 
given: pain (local, constant or when the joint 
is moved), clicking or grating; complete disloca- 
tion; locking of the jaw in either the opened or 
closed position; and dolorophobia. A hyper- 
mobile temporomandibular joint on one side 
may produce pain on the opposite side due to 
the twisting instead of sliding action. 


CONTRAINDICATIONS FOR TREATMENT 


Unfinished dental work should be completed 
before the joint or joints are treated. Profes- 
sional singers do not want their mouths limited 
in opening. 
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A patient who is ready for treatment may 
appear at the appointed time with limited 
motion and pain in the joint. Very likely an 
acute sprain has occurred, tearing the capsule 
and blood vessels and stretching the ligaments. 
This joint should not be treated at this time. 
Limitation of motion is nature’s splint, as 
is observed in all acute injuries to the joints. 
The treatment for this condition is rest. If 
acute symptoms disappear in a few days or 
weeks and hypermobility and pain follow, the 
joint should be treated. Injection of the tem- 
poromandibular joint is contraindicated if both 
articular surfaces, that is, the head of the 
condyle and the glenoid fossa, are rough, pain- 
ful and limited in motion and if there is no 
clicking or grating. Hydrocortone® is the drug 
of choice in trying to affect a cure. 


TREATMENT 


If there is doubt that an afflicted joint should 
be treated and the decision depends on whether 
or not the pain is coming from the joint, it is 
permissible to inject procaine hydrochloride 
into the joint to allay the pain. If effective, 
treatment should be started or the jaw may be 
supported by a bandage for several days to 
determine if this will eliminate the pain. If it 
does, the joint should be treated. It is recom- 
mended that dolorophobic patients be treated 
by wiring the jaws shut and injecting them 
two or three times at two-week intervals, 
leaving the jaws thus secured, if the phobia 
clears, for several weeks or months. 

Unilateral subluxation, as a rule, should be 
treated bilaterally, a little more emphasis being 
placed on the hypermobile side. A normal joint, 
the complement of which is hypermobile, will 
frequently become similarly affected and click- 
ing, pain or even locking may occur on both 
sides. Normal motion of one joint and hyper- 
mobility of the other requires treatment of the 
hypermobile joint only. 

The following drugs are recommended for 
this treatment: intracaine,® 5 per cent in 
oil (B-diethylaminoethyl pethoxy benzoate, 
Squibb); eucupin,® 1 per cent in oil (isoamyl- 
hydropreine, White; this solution must be 
prepared specially), and sylnasol® (sodium 
psylliate), a 5 per cent solution of the sodium 
salts of fatty acids extracted from psyllium 
seed with benzyl alcohol, 2 per cent (Searle). 
This latter drug is considered the most effec- 
tive of the group in bringing about a cure. 
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Hypermobility of the Temporomandibular Joints 


However, because of its tendency to cause dis- 
comfort in some instances, a search is still 
being made for a completely painless method of 
treatment. 

Injection of intracaine, 5 per cent in oil, or 
eucupin, I per cent in oil, is painless. The 
fibrous tissue produced by these two drugs is 
not as firm as that obtained by the use of 
sodium psylliate. However, it is adequate and 
a good result is usually obtained in the average 
patient. Sylnasol may always be relied upon 
when the other two drugs fail. Intracaine and 
eucupin in oil are resorted to as a slower ap- 
proach to normal function. The absolute con- 
trol to a fine degree is more readily accom- 
plished with these two drugs. 

Various types of treatment used in the past 
and still employed by some operators appear 
to be unsatisfactory. Surgery is one. Among its 
disadvantages and dangers are resultant scars 
and the rather great physical difficulties en- 
countered in removing the cartilaginous disc. 
Scarcely less formidable is the placing of 
mattress sutures in the capsule. Other complica- 
tions are possible, including facial paralysis on 
the side involved or a permanent salivary 
fistula if the parotid gland is injured. The 
proximity of the external maxillary artery and 
veins adds to the hazards and ankylosis may 
result, caused particularly by infection incident 
to the operation. The loss of vertical dimension 
and disturbance to the occlusion cause a 
marked discomfort that many patients com- 
plain of bitterly. The removal of the head of 
the condyle for the average hypermobile, 
clicking, painful temporomandibular joint is 
not to be considered. 

A review of some methods of treatment in 
use shows a modicum of good in all although 
most are quite unsatisfactory. One such method 
commonly used consists of putting a bandage 
around the head to immobilize the mandible 
with the superior maxilla for a period of one 
and a half to two years. The patient is in- 
structed not to open his mouth for large morsels 
of food but to keep the joint at rest as much as 
possible. If a click should recur, treatment is 
repeated for another one and a half to two 
vears, together with bandaging to control 
motion. 

The treatment recommended consists of 
putting 8 drops of a sclerosing agent into the 
cavities of each joint. This tightens the cap- 
sules. To facilitate accuracy a 1 cc. tuberculin 
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syringe is filled with the solution to be injected 
and a 26 gage needle 1 14 inches long is adjusted. 
The skin over the joint is rubbed briskly with 
an alcohol sponge and the tip of the index finger 
of the left hand is dipped in alcohol and used to 
palpate the structures over the joint. The 
patient is then asked to open and close the 
mouth several times until the head of the 
condyle leaves the glenoid fossa and can be 
visualized clearly by the operator. The injec- ° 
tion is made in a downward, forward and in- 
ward direction until the tip of the needle 
strikes the head of the condyle. The point of 
the needle is withdrawn slightly and the syringe 
and needle are moved to a more or less right 
angle to the head and inserted about 2 to 3 cm. 
deep posterior to the head of the condyle into 
the joint proper. A gentle pull on the piston will 
bring blood into the syringe if the needle is in 
a blood vessel. If so, the needle should be with- 
drawn a short distance, reinserted in another 
direction and the test repeated. It is important 
that this test be made to prevent the oily drug 
from entering a blood vessel. Four to eight 
drops of intracaine are injected. The injection 
is repeated on the opposite side. 

Injection is made again in two or three weeks 
and is repeated until sufficient fibrous tissue 
has developed to effect a cure, which is deter- 
mined by the limitation of the aperture between 
the upper and lower teeth when the jaw is 
opened fully. Some patients will require only 
one injection. In others, as many as four to six 
may be necessary. The second or third injection 
is much more difficult to make because the head 
of the condyle now is in close apposition to the 
glenoid fossa and does not leave it when the 
mouth is opened. Patients suffering most from 
pain, subluxation and clicking usually obtain 
the best results, as do patients who experience 
the greatest degree of local reaction after 
injection. 


POSTOPERATIVE SEQUELA 


The injection itself should produce no more 
discomfort than the prick of the needle fol- 
lowed by a slight feeling of numbness and 
fulness in the joint. In the majority of cases the 
patient has no complaint other than some 
interference with chewing for the remainder 
of the day on which he receives the injection. 
The administration of 10 gr. of aspirin occa- 
sionally may be necessary for comfort. The 
injection may produce a slight feeling of numb- 
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ness of the side of the face owing to the anes- 
thetic action of the oily solution. 
In order to avoid alarm, the patient should 


_ be cautioned that the lower jaw will be locked, 


in all probability, by the following morning. 
He should be advised that this is a desired 
state and that the jaw should remain so as long 
as it will. This insures a more perfect end 
result. He should be cautioned not to yawn or 
open the mouth wide enough to cause pain and 
to apply a bandage before going to sleep to 
prevent excessive opening of the mouth at night. 

There may be swelling in the region of the 
injection which usually lasts three or four days. 
The bite may be shifted temporarily slightly 
forward or to one side, depending on the degree 
of the reaction. The molar teeth may not come 
into occlusion because of thickening of the 
capsule. This effect is also transitory. Very 
rarely there may be salivation for twenty-four 
to forty-eight hours and some pain if the injec- 
tion was made too deeply, depositing the solu- 
tion at the inner table of bone and affecting the 
chorda tympani. At times the anesthetic agent 
will contact the seventh nerve and this will pro- 
duce a mask-like expression on one side of the 
face which can cause some anxiety on the part 
of the patient. When this anesthesia of the 
seventh nerve is explained to the patient and 
he is told it will last for two or three hours and 
then return to normal, all his fears are allayed. 

The following five factors may account for 
failure of this treatment: (1) Injection made 
in the skin surface anterior to the tragus of the 
ear traversing deep into the external auditory 
canal will result in failure. (2) There is a very 
thin membrane between the temporomandibu- 
lar joint and the middle ear, and depositing the 
solution in the middle ear will not be successful. 
(3) Injecting the solution into a large blood 
vessel will also result in failure. (4) Injection 
of the periarticular spaces will also fail. (5) 
Allowing a patient to yawn or to produce pain 
by forcibly opening his mouth, as in eating 
after an injection, will tend to destroy the 
effectiveness of the treatment and should not 
be permitted. 

A temporomandibular joint that is painful 
on motion and limited in movement, and which 
roentgenographically shows a roughened area 
usually on the anterior portion of the head of 
the condyle and on the eminentia articularis, is 
one that should be treated in a manner that 
will limit motion still further and separate the 
denuded or roughened areas. In order to aid 
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nature in limiting pain and to promote healing, 
this restricted limitation should be controlled 
for a period before allowing the joint to resume 
its normal excursion, and then only after roent- 
genograms have shown healing of the rough- 
ened surfaces. Painful roughened joints that 
affect both condyle and glenoid fossa in their 
entirety, that are limited in motion and are 
becoming progressively worse may be treated 
by this method or injection of hydrocortisone. 
Some of these joints have returned to normal, a 
few having to be treated surgically. 

The constant irritation produced in a hyper- 
mobile joint will cause folding and breaking of 
the fibrocartilaginous disk and certain types of 
tumors may develop. The most common types 
are sarcomas, osteomas, chondromas and 
myxochondromas. 

The type of treatment described herein per- 
mits the operator perfect control of the desir- 
able degree of function and fibrosis. This con- 
trol is directly proportional to the number of 
injections given and the quantity of solution 
injected. The limitation of opening is carried 
to a degree just sufficient to stop the clicking, 
grating or subluxation and is held there. Usu- 
ally one treatment is sufficient with a coopera- 
tive patient; two, three or four treatments may 
and should be given if necessary. The limitation 
of motion, should a difficult patient object too 
strenuously, may be overcome by adminis- 
trating a small amount of nitrous oxide and 
opening the patient’s mouth with a mouth gag. 

The clicking, grating or popping has been 
controlled thus far in all of the several hundreds 


of patients who have been under my care. This 


control is attained usually during the first six 
to twenty-four hours. To date there has been 
no complication or deleterious effect. 


CONCLUSIONS 


This subject has again been presented with 
additions and corrections to give the profession 
a clearer conception of the treatment described 
and its progress, soundness and efficacy. This 
condition was the basis of a previously pub- 
lished article, but because several thousand 
patients have been treated to date this report 
is more valuable in proportion to the larger 
experience gained. 

Attention is directed again to the simplicity 
and safety of the method and to the fact that 
it may be used in the treatment of other joints 
in which function is impaired by lax ligaments. 
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A Simple, Inexpensive Nerve Stimulator 


JouNn J. WOLFE, M.D., D.D.s. AND Sam Apams, Louisville, Kentucky 


—_ preservation of branches of the facial 
nerve is always uppermost in the minds of 
those concerned with surgery about the face 
and neck. In surgery of the parotid gland, for 
example, most surgeons now isolate the nerve 
before giving thought to the tumor itself. 
This same precaution is warranted also in 
resecting the submaxillary gland. Some sur- 
geons are satisfied to pinch the nerve with a 
forceps as a test. This is hardly in keeping 
with the principles of delicacy necessary in 
handling tissue. A nerve stimulator certainly 
is far less injurious. Such an instrument should 
always be readily available. However, they are 
often both cumbersome and expensive. The 
instrument described herein is suggested as an 


answer to the problem. It is both simple and 
inexpensive. * 

The principle involved is that used in in- 
dustry. This nerve stimulator is a strictly 
mechanical oscillator similar in principle to an 
ordinary door buzzer. The armature is tuned 
to vibrate at approximately ten vibrations per 
second, receiving its driving power by closing 
a contact momentarily on the downswing. The 
pulses therefore occur at ten per second and 
can be either positive or negative with respect 
to the patient depending on whether the refer- 
ence electrode is plugged into the negative or 
positive electrode receptacle. The unit is com- 


* The equipment described is obtainable from Custom 
Built Manufacturing Co., Louisville, Ky. 


Fic. 1. The unit box is open, showing the batteries and the oscillator. 


Fic. 2. The control knob and the electrical jacks are at the upper end of the 
unit. The contact plate and cords are seen below. 
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pletely self-contained, using three ordinary 
flashlight cells obtainable at any drugstore. 
These cells will keep the unit in continuous 
operation for at least eight hours. Construction 
is simple and obvious to enable the user or a 
member of his staff to repair any possible dam- 
age if he wishes. (Figs. 1 and 2.) 

From the outside of the box, the two electric 
jacks and the control knob may be seen. In 
operation, the electrodes are plugged into the 
jacks: One is connected to the patient’s arm or 


back; the other is used as the active electrode. 
The control knob may be turned clockwise from 
zero to 4.5 volts. In practice about 34 turn is 
usually adequate. As soon as the control knob 
is turned from zero, a ticking sound is heard 
indicating electrical activation of the oscillator. 
No further manipulations are necessary. 

Because the current is kept at a minimum, 
no mass contraction of the muscle will take 
place. Any muscle contraction that occurs does 
so via stimulation of its nerve supply. 


i) 


J 
“4 
* 
» 
1} 
for 
whe 
vig 
te 
a 
j 
= 
id 
930 

ie 


An Improved Method for the Localization, 
Fixation and Removal of Foreign Bodies 


WITH SPECIAL REFERENCE TO NEEDLE FRAGMENTS 


Ws. Datitscu, M.D., D.D.s., Chicago, Illinois 


From the Surgery Service, Cook County Hospital, Chicago, 
Illinois. 
A one examines the literature and investi- 
gates the incidence of the lodgement of a 
foreign body in human tissues, it is apparent 
that this problem is not uncommon and that 
such an occurrence almost always presents a 
difficult, perplexing and challenging situation. 
As Willis! states “Search for a foreign body is 
often a failing search, embarrassing to the 
operator and disappointing to the patient.” 
The cases reported in the literature are usually 
ones in which successful removal of a foreign 
body was accomplished; however, there are 
probably many more cases not reported in 
which location and removal of a foreign body 
was unsuccessful. It is also apparent that in 
many cases of unremoved foreign substances 
complications subsequently develop, and the 
surgeon is consulted. 

The common use of the hypodermic needle 
for the introduction of medication and for the 
production of anesthesia has increased the 
incidence of the breaking and imbedding of 
needle fragments. One manufacturer of syringes 
states that it has been shown that an unbreak- 
able needle does not exist. ‘‘ Needle breakage is 
still a calculated 

The dentist daily resorts to various nerve 
block procedures which involve this risk if good 
care and good instrumentation are not con- 
stantly exercised. During a two and a half-year 
period at a large naval training center, where 
many dental extractions were performed by 
young dentists who had recently been gradu- 
ated, we encountered three broken needle frag- 
ments in the mandibular foramen region. 

Blum? has mentioned that in his many years 
of practice he has removed several hundred 


needles and fragments resulting from dental 
accidents. Mead‘ reports that a study of full 
mouth roentgenograms disclosed foreign metal- 
lic particles in 3.8 per cent of cases. He included 
many extraneous pieces of filling material as 
well as needle fragments. 

This same hazard of breaking and losing a 
needle is also present in tonsillectomies per- 
formed under local anesthesia. Bancks® states 
that in 1948 three cases of broken needles 
lodging in the pharynx occurred at the New 
York Eye and Ear Infirmary and two other 
cases at King’s County Hospital, in connection 
with tonsillectomies. Bancks’ case was one 
which involved the lodgement of the gold tip 
of a 23-gauge tonsil needle. Because of this 
experience he now uses a spinal puncture needle 
as a precautionary measure. 

Tamari and Bergendahl® have called atten- 
tion to the dangers of breaking and losing 
suture needles in the attempted control of post- 
tonsillectomy hemorrhage. For this reason they 
advise that an aneurysm needle on a handle (of 
the Deschamps type) be used for such pharyn- 
geal suturing. Similarly, Moorhead’ has re- 
ported on the breakage and loss of suture 
needle fragments in gynecology practice during 
cervical and perineal repairs. 

Many diabetic patients now administer their 
own injections of insulin, and when adequate 
care has not been observed, breakage and im- 
bedding of needles have resulted. 

The thousands of intramuscular and sub- 
cutaneous injections given in the course of 
antibiotic therapy are likewise a possible source 
of foreign body (needle fragment) lodgement. 
If such an accident occurs in a large and adi- 
pose gluteal area, the problem then may truly 
resemble the proverbial “needle in a haystack.” 
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During recent wars casualties complicated 
by the introduction of missile objects into the 
body tissues occurred, for example, gunshot 
projectiles, shell fragments, knife blade seg- 
ments and displaced portions of clothing, gear 
and teeth. 

A man was hit in the face by shell fragments. 
The lower lip was severely lacerated and re- 
quired extensive suturing. Healing was de- 
layed. A lump and drainage persisted. Roent- 
genograms revealed a tooth fragment imbedded 
deep in the substance of the lip. 

Traffic crashes often result in the introduc- 
tion of glass splinters, and in a common house- 
hold accident sewing needles may penetrate 
into the fingers and palms. 

A laboratory technician suffered deep lacera- 
tions of the hand from broken glass while 
attempting to force glass tubing into a rubber 
hose connection. The wound healed but dis- 
comfort and pain on pressure persisted. Roent- 
genograms disclosed a large splinter of glass in 
the ulnar aspect of the palm. 

That foreign bodies should be removed, if 
this can be accomplished without danger, 
seems obvious. Many harmful effects may 
result when foreign bodies are permitted to 
remain in the tissues. Foreign bodies predispose 
to infection and their removal is a safeguard 
against such infection.’ The literature describes 
granuloma, cysts, necrosis and even tuberculo- 
sis developing at the site of a foreign body.’ 
The proximity of a foreign body to an impor- 
tant blood vessel may result in erosion and 
hemorrhage. Impingement on or near nerve 
tracts may produce irritation and vague 
neuralgic and neuritic pains. 

Inflammatory changes involving lymphatic 
structures have produced lymph stasis, and 
glandular enlargements have been described 
resembling those in Hodgkin’s disease and 
tuberculosis. 

A Negro laborer was struck on the side of the 
neck by a glass bottle during a strike alterca- 
tion. The bottle shattered and caused a deep 
wound which was sutured. One year later 
swelling of the cervical lymph nodes was noted. 
A biopsy specimen of these enlarged nodes was 
reported once as tuberculosis and on a second 
examination as Hodgkin’s disease. Further 
roentgenographic investigation revealed a large 
foreign body—a fragment of the broken glass 
bottle—deep in the neck structures under the 
enlarged lymph nodes. 
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Carcinoma of the lungs has been reported 
in two instances following the deposit of foreign 
bodies in the pulmonary tract.!! In three cases 
tetanus has resulted from foreign body lodge- 
ment in the nasopharyngeal areas.'? Putrid 
bronchiectasis is a frequent complication fol- 
lowing aspiration of a foreign substance;'* this 
field is the basis of an entire specialty. 

_ Foreign bodies tend to migrate as a result of 
muscle contraction and body movements. For 
example, a broken dental needle lost in the 
mandibular foramen area was recovered in the 
anterior triangle of the neck. 

A wooden splinter penetrated under the chin 
in a four year old girl. Later an abscess de- 
veloped in the back of the mouth and the 
splinter was recovered from the buccal sulcus.'* 

A soldier sustained soft tissue wounds of the 
lower extremities involving venous channels. 
A metallic foreign body from this source mi- 
grated as an embolus through the blood vessel 
system to the right ventricle and was success- 
fully removed from that heart chamber.” 

On the other hand, foreign bodies may be 
tolerated to a remarkable degree for many 
years. In one case, a seventy-three year old 
patient had a slate pencil particle buried in the 
right postmaxillary region for sixty years 
before the development of pain drove her to 
seek relief.'® Other cases of lodgement of foreign 
bodies for ten to thirty years have been 
reported. 

A man presented himself for medical aid 
because of increasing difficulty in opening his 
mouth; he had no other complaint or discom- 
fort. Roentgenograms revealed a large knife 
blade lying transversely across the pterygo- 
mandibular areas. Upon questioning, the pa- 
tient recalled being stabbed in the side of the 
face ten years previously, but was not aware 
that the knife had broken off. He had remained 
free of symptoms throughout the long interval. 
At operation the knife blade was found to be 
firmly wedged and was quite difficult to remove. 

For all these reasons—infection, degenera- 
tive tissue changes, migration to vital areas, 
erosion of major blood vessels, embolic phe- 
nomena and (not to be overlooked) the dis- 
turbing and distressing effect of these accidents 
on the doctor and on the patient, as well as a 
potential area for litigation)—it would seem 
desirable that removal should be attempted if 
such surgery is not too formidable a procedure. 

Operations for removal of foreign bodies have 
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Localization, Fixation and Removal of Foreign Bodies 


been described frequently in the literature. 
Success is dependent to a great degree upon 
the size and site of the fragment, accurate 
localization and the skill, experience and good 
judgement of the surgeon. A large object is not 
always conducive to easy removal. 

Localization depends upon accurate and care- 
ful roentgenographic studies taken from various 
directions. The surgeon should work in close 
liaison with the roentgenologist. From films 
one may get an approximate but not always 
accurate idea of the position of the fragment 
in relation to bony landmarks. That the x-ray 
appearance is often misleading is readily appre- 
ciated when repeated views are made with the 
soft tissues under the various degrees of tension 
that would occur during an operation for re- 
moval. Palpation, retraction and dissection all 
tend to displace and move the tissues, and the 
fragment is likewise moved with the tissue in 
which it is imbedded. Thus, the relationship 
of the foreign body to a bony landmark is 
altered and often becomes deceiving. Incision 
and exploration under these circumstances 
may be tedious, lengthy and often unsuccessful. 

Placing the films in close proximity to the 
involved area lessens the inaccuracy of the 
roentgenograms. Therefore, in cases of needle 
fragments in the oral and pharyngeal regions, 
dental films and occlusal films are better than 
extraoral head plates. More definite outline of 
structure can be obtained with less distortion 
of size, shape and relationships. 

The use of metallic guides, instead of bony 
structures as landmarks in the soft tissues may 
often be of considerable aid. A long hypodermic 
needle may be inserted into the tissue as close 
to the fragment as can be estimated, and roent- 
genograms taken with this guide needle in 
place. Thoma" has described the use of such a 
directional needle which is attached to an 
orthodontic band cemented to a neighboring 
tooth, as advised by Kazanjian. A loop of wire 
suture placed in the soft tissue near the ap- 
proximate area will serve as an opaque land- 
mark to aid the roentgenographic studies.'’ A 
small reflecting fluoroscopic screen can be used 
to locate the approximate position of an opaque 
foreign body." Prolonged fluoroscopic exposure 
must be used with caution and may be harmful. 
The surface skin or mucous membrane can be 
marked with ink or a dye at points overlying 
a foreign body. This is helpful if done in several 
planes. In the more accessible parts of the 
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body, such as the hand, a wire mesh screen 
with markings on it may be strapped to the 
area over the foreign body during the fluoro- 
scopic and roentgenographic examinations as 
an aid to localization. While this is being done, 
the hand should be firmly fixed to an operating 


Fic. 1. Special tissue- fixing forceps. A, assembled. B, 
anaded One prong is needle-shaped and tempered 
to a spring-like elasticity. The opposing blade presents 
a flat hatch-marked surface and is likewise tempered. 
After placing the first prong into the tissues in its cor- 
rect relation under the foreign body as verified by 
x-ray, the forceps is assembled by placing the flat blade 
in position on the surface, securing the lock and clamp- 
ing the intervening tissue. 


board so that the position remains the same 
while surgery is being performed. 

Electronic appliances such as the Berman 
locator have been devised to detect and reveal 
the nearness of a metallic foreign body by the 
amplification of sound and light signals. While 
such devices are valuable, they are quite ex- 
pensive and not always readily available. They 
are not applicable in many situations; non- 
metallic objects such as glass and wood and 
non-magnetic metals such as gold and platinum 
needles preclude its use. Likewise, metallic 
retractors, probes and grasping forceps inter- 
fere with the functioning of such electronic aids. 

These procedures are helpful in estimating 
the approximate position of a foreign body. 
They are localizing aids but do not insure a 
constant fixed and unvarying relationship of 
the foreign body to a landmark. 

The procedure advocated in this paper 
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Fic. 2. Broken needie fragment lost in retromolar area 
while attempting to inject procaine around the man- 
dibular nerve branch as it enters the inferior dental 
foramen. 


utilizes the principle of clamping and fixing 
the soft tissues surrounding an imbedded 
needle fragment or other foreign body. The 
tissues, together with the imbedded needle 
fragment, are securely held by means of special 
tissue-fixing forceps. Roentgenograms are then 
taken which will disclose an unvarying relation- 
ship of the needle fragment to the blades of this 
special forceps. This relationship is maintained 
during all the necessary surgical procedures in- 
cidental to exposing and exploring the clamped 
area, and the final removal of the fragment. 
The special tissue-fixing forceps are designed 
in the form of a lock clamp. (Fig. 1.) One prong 
of the forceps is needle-shaped and is tempered 
to a spring-like elasticity. The opposing prong 
presents a hatch-marked concave surface and 
is also tempered and springy. 

For a better illustration consider the particu- 
lar problem of a broken needle fragment in the 
retromolar region. (Fig. 2.) The needle-shaped 
blade is inserted separately into the soft tissues 
in the same manner a hypodermic needle is 
inserted for a mandibular injection.” A special 
effort is made to slide this needle-shaped prong 
close to the bone along the medial aspect of the 
ramus of the mandible, thus endeavoring to 
place this prong between the bone and that 
portion of the soft tissue in which the needle 
fragment is presumed to be lodged. (Fig. 3.) 
The pointed end of this prong is then directed 
to emerge to the surface beyond this area. The 
opposing concave-bladed prong of the forceps 
is placed on the surface of the mucous mem- 
brane over the involved area and the assembly 
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Fic. 3A. Needle-shaped prong of special forceps inserted 
into a position between the bone and that portion of 
the soft tissue in which needle fragment is lodged. 


Fic. 3B. X-ray showing needle-shaped prong of forceps 
introduced into the tissues in proper position under the 
fragment of the broken hypodermic needle. 


of the forceps is completed by locking the two 
blades. (Fig. 4.) 

By this maneuver all tissue between the two 
prongs is held firmly fixed; and if the needle- 
shaped prong has. been placed correctly, the 
foreign body fragment will also be fixed and 
held firmly in the clamped portion of soft tissue 
in which it is imbedded. While the enclosed 
tissue and its contained foreign body fragment 
are thus clamped, there is little or no chance 
for the fragment to become displaced in its 
relative position to the prongs of the forceps. 
There is little chance for the fragment to be 
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Localization, Fixation and Removal of Foreign Bodies 


Fic. 4. Flat-bladed prong has been placed on surface 
of mucous membrane and forceps has been assembled 
by locking the two blades together. The intervening 
soft tissue with its contained foreign body is seeurcly 
held; manipulation and traction will not dislodge nor 
displace the foreign body. 


Fic. 6. Fixation of foreign body is maintained by 
clamped forceps during procedures of incision, retraction 
and removal: 


forced deeper or to be lost during roentgeno- 
graphic or surgical manipulations. 
Roentgenograms with the tissue-fixing for- 
ceps clamped in place are taken, both lateral 
views with dental films and anteroposterior 
views with occlusal films. These will show the 
broken needle fragment in its relation to the 
prongs of the forceps in a constant position. 


(Fig. 5.) 
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Fic. 5. X-ray appearance showing needle fragment 
clamped in portion of soft tissue which has been fixed 
between blades of forceps. 


Fic. 7. Application of tissue-fixing clamp used in a 
similar manner for localizing and delivery of needle 
fragment from gluteal region. 


If the roentgenogram reveals that the broken 
needle fragment is in a position other than 
clamped between the jaws of these forceps, a 
new insertion of the forceps is necessary to 
attain the desired result. 

The needle prong of the forceps is helpful in 
preventing the deeper migration of the frag- 
ment. This, being firmly secured in the grasp 
of the clamped area, will not be dislodged or 
displaced during the subsequent incision, re- 
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traction and dissection. The prongs of the 
special forceps serve as a definite constant 
landmark for roentgenographic localization as 
well as a fixed guide for surgical exposure and 
removal. As an incidental aid, this clamp is 
helpful in producing traction and thus in per- 
mitting good access; it also maintains a certain 
degree of hemostasis to afford a better opera- 
tive field. Exposure and removal of the foreign 
body can then be completed. (Fig. 6.) This 
same procedure can be applied successfully to 
the localization and removal of foreign sub- 
stances elsewhere in human tissues. (Fig. 7.) 


SUMMARY 


A brief review of the literature pertaining 
to foreign bodies and their incidence in human 
tissues is discussed. An improved method is 
presented for facilitating their localization, 
fixation and removal. This is achieved by the 
use of a special tissue-fixing clamp forceps. A 
definite and unvarying relationship of the 
foreign body to this guiding landmark is ob- 
tained. Displacement of the fragment and its 
movement into deeper areas Is avoided. Mutila- 
tion of tissue by excessive dissection in search- 
ing for the fragment is kept at a minimum. 
Successful removal is then more readily 
accomplished. 
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Sinus 


Tracts Near the Midline of the Face’ 


JoHN K. M.p., Minneapolis, Minnesota 


‘ir problem of sinus tracts in the face can 
be quite bewildering, particularly if the 
diagnostic measures employed are not thor- 
ough. Occasionally one sees patients with this 
complaint who have had chronic drainage from 
such tracts for many years, and a number of 
them will have undergone several unsatisfac- 
tory procedures previously. This article will 
deal with the problems associated with the 
anterior face and neck rather than the lateral 
areas where congenital anomalies are more 
common. 

Evaluation of the problem obviously must 
include differential diagnosis, which brings us 
to consider whether the defects are congenital 
or acquired. If the defects are acquired, they 
may be chronic or acute infectious conditions 
of specific or non-specific nature or they may 
be degenerative conditions. Malignancy must 
always be suspected until ruled out. 

Once the possibilities are established, thor- 
ough investigation is necessary. Simple, careful 
probing of the tract may be helpful. Palpation 
around the sinus opening may reveal the possi- 
ble source of the drainage material. Next, 
adequate radiographic studies are very impor- 
tant. It is not sufficient to obtain the usual 
views of the facial bones or a full-mouth dental 
study; one should use intraoral occlusal films 
from several angles to rule out any bony 
defect. The diagnosis in two of the cases to be 
presented was originally missed because of the 
failure to take such films. 

Occasionally one cannot come to a satisfac- 
tory diagnosis by any means, and surgical 
exploration may be the only alternative. At 
surgery it is helpful to inject these tracts with 
methylene blue carefully, taking care not to 
apply too much pressure in order to avoid 
extravasation into surrounding tissues. Use of 
the “‘hilt”” end of a hypodermic needle after 
the needle portion has been removed makes a 


tighter fit into the opening of the sinus. A 
mixture of equal parts of methylene blue and 
hydrogen peroxide solution may help loosen 
some of the material in the tract and allow for 
easier penetration. Careful dissection with 
adequate exposure is then necessary. Use of 
the blunt-nosed scissors cutting around the core 
of the tract works well if good firm traction is 
maintained on the tract itself and enough tissue 
is taken so it holds together well. All suspicious 
tissue must be removed if it can be sacrificed 
without jeopardizing the patient. Any proce- 
dure short of complete excision will fail. 

The following four cases illustrate the points 
made. 


CASE REPORTS 


Case 1. N. W., a five year old boy, was 
first seen on December 1, 1953, with a com- 
plaint of a draining sinus on the right side of 
the nose just medial to the right inner canthus. 
(Fig. 1.) He first began having symptoms one 
year previously when he was thought to have 
struck his nose during a fall. He was told he 
had a sebaceous cyst and surgery was per- 
formed shortly after that time. The drainage 
recurred and further surgery was performed in 
August, 1953. The wound did not heal and 
drainage continued. On his first visit a dermoid 
cyst was suspected, and a Waters-view roent- 
genogram revealed a defect in the midline of 
the nose. (Fig. 2.) Exploration was undertaken 
on December 18, 1953. The tract was injected 
with a methylene blue-hydrogen peroxide 
mixture, and the tract was followed to a cyst 
approximately 2.5 cm. in diameter in the mid- 
line of the nose surrounded by bone and carti- 
lage. The tract continued beyond the cyst down 
the septum to the tip of the nose on the oppo- 
site side. The cavity between the bones was 
large, and one could not be certain that it 
would granulate in but it was allowed to heal. 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, March 20, 1956, New Orleans, La. 
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Fic. 1. Case 1. Sinus tract leading to dermoid cyst 
within the nose. 


Fic. 2. Case 1. Roentgenogram showing intranasal 
defect which contains dermoid cyst. 


Fic. 3. Case 11. Sinus tract from cyst in region of upper left incisor tooth. 


Fic. 4. Same case. Probe in sinus tract demonstrating direction of source of 


drainage. 


Following this there was a marked quieting of 
all inflammatory reaction in the nose and the 
patient’s breathing was much improved. He 
remained well until April 1, 1954, when swelling 
again developed in the area. On April 3rd the 
bony wall was resected, making the cavity and 
the right nasal airway a single space. Following 
this, healing was uneventful and the patient 
had no further trouble. A final diagnosis of 
dermoid cyst was made, most likely due to 
islands of epithelium trapped in the midline 
fusion process. The pathologist found only 


chronic granulation tissue and was not able to 
identify the epithelium. 

Such cysts may be seen along the midline 
and over the supraorbital region. They are often 
seen in children. 


Case u. M. M., an eighteen year old girl, 
was first seen on June 24, 1955, complaining 
of a draining sinus tract in the left cheek which 
had been present since March, 1954. The open- 
ing was located on the left cheek at the junc- 
tion with the nose approximately 1 cm. above 
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Sinus Tracts Near Middle of Face 


Fic. 5. Case 11. Occlusal roentgenogram showing cyst 
at roots of left upper incisor teeth. 


the upper border of the ala. (Fig. 3.) Original 
care had consisted of several cauterizations 
without success. On February 10, 1955, the 
area had been excised and the bone curetted. 
Drainage continued and several more cautery 
attempts had been made to no avail. 

On the first examination by this writer 
pressure was made extraorally along the tract 
and intraorally near the teeth, causing drainage 
to exude. After passing a probe down the tract 
(Fig. 4) toward the incisor teeth, occlusal 
roentgenograms were made with and without 
pantopaque® and a cyst was found at the 
roots of the left upper incisor teeth. (Fig. 5.) 
Following removal of the teeth and curettage 
of the cystic area by the patient’s dentist, the 
sinus tract healed with no further drainage. A 
diagnosis of dental root cyst was made. The 
pitted scar on the cheek may be excised later to 
improve the cosmetic result. 


Case 11. G.S., eighteen years of age, was 
first seen on November 20, 1953, with a com- 
plaint of a draining sinus tract on the chin just 
below the mandibular symphysis. (Fig. 6.) 
This had first been noted seven years earlier, in 
1945. It began as a spontaneous swelling of the 
chin which ruptured and drained in the midline. 
Periods of intermittent healing and rupture 
followed. It had been cauterized several times 
with no improvement. On January 17, 1951, the 
tract had been excised and explored to the 
mandible. Following this it had healed for one 
year and then had broken down again. 


Fic. 6. Case 11. Sinus tract from cyst at root of lower 
right central incisor tooth. 


On the patient’s initial visit to me an occlusal 
roentgenogram revealed a cyst at the apex of 
the lower right central incisor encroaching on 
both adjacent tooth roots. (Fig. 7.) On Decem- 
ber 8, 1953, the sinus tract was excised and 
followed through the mandible to the dental 
roots. The cyst was curetted and the three 
involved incisor teeth were extracted since 
tests proved them to be non-vital and better 
drainage could be effected by their removal. 
Postoperative healing was without further 
incident and all drainage ceased. A diagnosis of 
dental root cyst was made. Tissues removed 
showed only chronic granulation tissue. 


Case iv. H. R., ten months of age, was 
first seen on January 14, 1954, with a complaint 
of a draining sinus tract beneath the symphysis 
of the mandible on the midline of the chin 


(Fig. 8) in approximately the same area as 


that in Case 1. The tract was first noted three 
months earlier, in September, 1953. Thick 
yellowish material had drained intermittently 
from it since its onset. No prior treatment had 
been given. All examinations were non-con- 
tributory so surgical exploration was recom- 
mended. On January 28, 1954, after injection 
with a methylene blue-hydrogen peroxide 
mixture, the tract was dissected. It led first 
to a dilated area 1 cm. in diameter just poste- 
rior to the mandibular symphysis and then 
continued for another 2 cm. as a tract, finally 
leading into a cyst in the center of the tongue 
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Fic. 7. Case 11. Occlusal roentgenogram showing cyst 
at root of lower right central incisor tooth. 


approximately 3 cm. in diameter. Following 
removal of this cyst the wound healed primarily 
and there have been no further symptoms. The 
lining contained squamous cell epithelium with 
surrounding inflammatory tissue. The diagnosis 
here is somewhat difficult. The pathologist 
wished to call it a branchial cleft cyst or der- 
moid cyst. Had it been a little lower on the 
neck, I might have been tempted to call it a 


thyroglossal cyst, but one can only speculate 
and perhaps this becomes only academic. The 
important consideration is that the measures 
instituted led to a cure of the condition. 


Fic. 8. Case 1v. Sinus tract leading to cyst within the 
tongue. 


SUMMARY 


Four cases of sinus tracts in the face have 
been presented. It cannot be stressed too much 
that every possible means of examination, 
particularly radiographic, should be used in 
order to obtain the proper diagnosis, especially 
in this type of case. Otherwise one may fall 
short of the goal of cure, not realizing that the 
real source of the difficulty may be left behind. 
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BOOK REVIEWS 


Obstetric Practice. By Alfred C. Beck, m.p. (Profes- 
sor Emeritus of Obstetrics and Gynecology, State 
University of New York, College of Medicine at New 
York City; formerly Professor of Obstetrics and 
Gynecology, Long Island College of Medicine; formerly 
Obstetrician and Gynecologist-in-Chief, Long Island 
College Hospital) and Alexander H. Rosenthal, m.p. 
(Clinical Associate Professor of Obstetrics and Gyne- 
cology, State University of New York, College of 
Medicine at New York City; Chief Obstetrician and 
Gynecologist, Long Island Jewish Hospital, New Hyde 
Park, N. Y.). Sixth edition, 1,066 pages, 947 figures 
and 22 figures in an appendix. References at chapter 
endings; index. Baltimore, 1955. Williams & Wilkins 
Co. Price $12.00. 


The first edition of this outstanding book 
appeared in 1935. Since then five more editions 
have been published, with two reprintings and 
a Portuguese Edition in 1940 and a Spanish 
Edition in 1947. In this necessarily short review, 
if we added not another word a discriminating 
reader would conclude that this volume must 
be unusual, up-to-the-minute, authoritative, 
and must have earned for itself a place among 
the excellent works of the past two decades. 
The conclusion would be correct. 

In the first edition Dr. Beck started his 
Preface with this sentence: ‘‘The purpose of 
this book is to present the essentials of obstetric 
practice to undergraduate students and young 
practitioners as concisely as is consistent with 
the requirements of a textbook.” Inasmuch as 
this is the chief or dominant idea throughout, 
we believe the book ranks as one of the best if 
not the most satisfactory work of the present 
era. There are other books on obstetrics which 
are outstanding. We have two or three favorites 
—works that have an appeal to the certified 
obstetrician—but for students, interns, resi- 
dents and young practitioners we believe that 
Beck and Rosenthal’s recent edition may be 
said to be in a class by itself. 

Most of the original line drawings were done 
by Dr. Beck, who wanted them as exact as 
possible. The old cliché that one picture can 
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tell as much as a thousand words is often a 
truism, and is such in this instance. 

We compared this edition with the previous 
one and found that this last edition has been 
practically rewritten. We do not have the 
space to list the omissions from the last work, 
the many new additions, and the rewriting of 
hundreds of text pages in order to bring into 
focus the newer and modern technics, theories 
and facts. Nothing has been abbreviated; 
neither have the authors attempted “‘fine” 
writing. While studying this text one feels he 
is reading a satisfactory lecture by great teach- 
ers of the art and science of obstetrics. 


Integrated Gynecology. Principles and Practice. By 
I. C. Rubin, m.p. (formerly Clinical Professor of 
Gynecology, College of Physicians and Surgeons, 
Columbia University; formerly Clinical Professor of 
Gynecology and Obstetrics, New York University) 
and Josef Novak, mM.p. (Professor of Obstetrics and 
Gynecology, University of Vienna; formerly Clinical 
Professor of Gynecology, College of Physicians and 
Surgeons, Columbia University). Volume 1, 589 pages. 
Volume 2, 469 pages. Volume 3, 682 pages. Index at 
end of each volume; illustrated. New York, 1956. 
McGraw-Hill Book Company, Inc., Blakiston Division. 
Price $60.00. 


We learn this work had its inception many 
years ago when the authors met in Vienna as 
postgraduate medical students. Both men 
having subsequently gained wide experience in 
their chosen field, they have collaborated on 
this monumental, three-volume text. 

Volume One deals with anatomy, evolution 
and involution, physiology, gynecologic ex- 
amination, congenital anomalies of the genito- 
urinary organs, injuries to the female sex 
organs, the effect of toxic agents on the female 
genital organs, deformities and displacements 
of the internal genital organs, and inflamma- 
tory diseases of the female genitals. 

Volume Two discusses tumors of the female 
sex organs, constitutional disorders and gyne- 
cology, and disorders of reproduction. 
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Volume Three deals with the relationship 
between reproductive and other body systems, 
gynecologic symptomatology, operative gyne- 
cology, physiotherapy, and female hygiene. 

Each volume has its separate index. An 


extensive bibliography has been listed at the. 


conclusion of each chapter. There are numerous 
illustrations and these are of a high order of 
excellence. 

The authors advise the reader that they have 
not confined themselves exclusively to gyne- 
cology but have considered “ . . . facts estab- 


lished in other branches of medicine... 
Present day gynecology . . . is the science of 
woman in health and disease.” 

We are told in the Preface that the work was 
designed for use primarily by medical students 
and general practitioners; but since it includes 
the personal experiences and points of view 
of the authors, they hope it will also prove of 
interest to the specialist. We are certain that 
the authors’ hopes and wishes will be generously 


fulfilled. 
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von Recklinghausen’s disease and simultaneous neuro- 
fibrosarcoma of breast and back, 476 

Vulva, carcinoma of, 37 


Wire fixation of facial fractures, 12 
Wound disruption, abdominal, with eventration, 271 


Xs for malignant and benign proctologic diseases, 
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saves blood 
saves time 
saves transfusions 


in surgery — Given prophylactically in 567 > % 
surgical cases, a single injection of KOAGAMIN | 
was found “...to reduce blood loss and to fa- 
cilitate surgical procedures...often obviate[s] 
the use of transfusion....”* 


f in emergency — Acting directly on the clotting 
mechanism, KOAGAMIN arrests any capillary 
or venous bleeding in minutes— not hours, un- 
like vitamin K. 


in inaccessible bleeding— By controlling 
hemorrhage of systemic origin, KOAGAMIN 
‘ saves time and blood without the hazard of 
thrombosis or toxic reaction — no untoward 
effect ever reported. 


* Joseph, M.: Am. J. Surg. 87:905, 1954. 
KOAGAMIN, an aqueous solution of oxalic and malonic 


acids for parenteral use, issupplied.in 10-cc.diaphragm- 
stoppered vials. 


CHATHAM PHARMACEUTICALS, INC - NEWARK 2, NEW JERSEY 


Distributed in Canada by Austin Laboratories, Limited, Guelph, Ontario osess 
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antiques are for collectors 


modernize 
with 
Shampaine 
Steelux 
furniture 


Every detail of decor and 
layout is planned for you by 
Shampaine...to create a 
relaxing atmosphere—patient 
comfort—medical efficiency 
in any size examining room. 


Write for complete Shampaine 
Steelux Decorating and Color 
Service today! 


1920 S. Jefferson, St. Louis, Missouri 


THE WORLD'S MOST COMPLETE LINE OF EXAMINING ROOM FURNITURE 
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antibacterial protection without tissue toxicity 


FURACIN has a unique mode of action—through disruption of the 
enzymatic metabolism of bacteria—with no effect on regenerating 
human tissue. FURACIN has the widest spectrum of topical antibacterials 
in use today, including many organisms that have developed resis- 
tance to other agents. Thus FurACIN provides safe protection against 
infections of surgical or traumatic wounds. 

FUuRACIN’S water-soluble base permits drainage, prevents maceration, 
promotes healing by control of infection. This nitrofuran—neither 


antibiotic nor sulfonamide—remains effective in the presence of 
blood, pus and serum. 


Furacin® Soluble Dressing 


BRAND OF NITROFURAZONE 


Spread Furacin Soluble Dressing: Furacin 0.2% dissolved in water- 


soluble, ointment-like base of polyethylene glycols. 56 Gm. tube; 141 Gm., 
454 Gm. and 5 Ib. jars. 


Sprinkle Furacin Soluble Powder: Furacin 0.2% in powder base of 
water-soluble polyethylene glycols. Shaker-top vial of 14 Gm. 


Spray Furacin Solution: Furacin 0.2% in a liquid vehicle of polyethylene 
glycols 65%, a wetting agent 0.3% and water. Bottles of 59 cc. and 473 cc. 


EATON LABORATORIES NORWICH, NEW YORK 
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ristmas . THE IDEAL GIFT FOR 


YOUR COLLEAGUE OR DOCTOR FRIEND 


Presents University Presents The Leading Independ- 
Medicine at Its Best Worldwide ent Surgical Journal 
$12. Nutrition $15. 

$8. 


Three outstanding journals at a new combined rate—$25. U.S.A. 
Canada $27.50 Foreign $30. 


You save $10 on this special Christmas offer. 


The Yorke Publishing Co., Inc. 
49 W. 45th St., New York 36, N.Y. 


Please send Gift subscription of 3 Journals for one year and gift card to 


and bill me at your special rate of $25. U.S.A. 


Name Address 
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it Has What ‘it Takes For CHEMICAL DISINFECTION OF SHARP 
| SURGICAL 
You can rely on | INSTRUMENTS 


B-P FO RMALD EHYDE Used as directed, it will not in- 

jure keen cutting edges, points 

GERMICIDE to of hypodermic and suture 

needles, scissors and other 

contains HEXACHLOROPHENE (G-11*) ‘sharps’ .*. . nor rust, corrode 

KILL or otherwise damage metallic 
vegetative pathogens and spore instruments. 

formers within 5 minutes.* SCOROMICAL 

ANSWER towards keeping 

KILL the spores themselves within 3 annual costs for solutions and 

hours.* instrument replacement and 

‘ repairs at a minimum. May be 

KILL tubercle bacilli within 5 minutes.* used repeatedly if kept undi- 

luted and free of foreign matter. 


*Comparative chart sent on request 


Ask your dealer 


SUGGESTION! B-P CONTAINERS are all 
especially designed for convenience in con- 
junction with the use of B-P GERMICIDE. 


PARKER, WHITE & HEYL, INC. 
Danbury, Connecticut, U.S. A. 


The normal skin has an 
acid pH between 4 and 6. 
protective barrier. Acid Mantle 

as 
When the skin is washed Action 
with soap noms 
or is exposed to chemi- ks 
cals, solvents, et cetera, ingredient 
the protective acid man- 4 cially 0 


at pH of 4.5 
tle is removed. SHAKE WELL BEFORE USING 


This exposes the un- DOME 
protected skin to contact 
irritants and pathogenic ois 

organisms. It results in a ; 

rise in the skin pH above 

7, provides a fertile field 

for development of harm- 

ful bacteria and fungi, 

and may result in various 

types of dermatitis. 


13] Acid Mantle ret 

the skin to acd THERE‘S NO SUBSTITUTE FOR 
pH in a matter of seconds pH4.2 in 1 oz, tubes, 4 oz. a 

and holds it for hours. - 16 oz. jars. Acid Mantle Lotion Acid Mantie® 
Both the creme and lotion pH4.5 in 4 oz. squeeze bottles 

are greaseless, stainless. and 16 02. bottles. CREME or LOTION-DOME pH4.2 


CHEMICALS inc. 


109 W.64 ST. NEW YORK 23, N.Y. XG py) 
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To PREVENT or | 
CORRECT hypotension* 
accompanying: 


Myocardial infarction 
Spinal anesthesia 


Thoracic surgery 


Obstetrics and gynecological surgery 


- General surgery 


| Serious medical illness 


‘For both prophylactic and therapeutic use, Injection 
WyAmMINE Sulfate offers effective and predictable pressor 
action.! It may be used intravenously or intramuscularly. 


Supplied: Vials of 1 and 10 ce. and 25 ampuls of 2 cc., equiva- 
lent to 15 mgof Wyamine base per cc. 


Philadelphia 


Mephentermine Sulfate | 


say 
*Not recommended for shock secondary to hemorrhage. 
and others: Am. Pract. 6:1004 (July) 1955. 


(NALORPHINE HYDROCHLORIDE U.S.P., MERCK) 


When narcotics are a standard part of the obstet- 
rical preparation, prophylactic use of NALLINE 
offers many benefits. Injected five to fifteen minutes 
before delivery, NALLINE reduces significantly the 
need for resuscitation and time required for the 
newborn infant to gasp and cry. In the mother, 
NALLINE combats narcotic-induced respiratory 
and circulatory depression and facilitates induc- 
tion of inhalation anesthesia. NALLINE antagonizes 
morphine, heroin, methadone, Dromoran®, Levo- 
Dromoran®, Nisentil®, Dilaudid®, Pantopon®, and 
Demero!®. 


Supplied: in 1-cc. and 2-cc. ampuls (5 mg./cc.). Also, in 1-cc. ampuls (0.2 mg./cc.) for neonatal 
use. NALLINE comes within the scope of the Federal Narcotic Law. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO.,,INC., PHILADELPHI« 1, PA 
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on RECENT ADVANCES 
in the DIAGNOSIS and 
MANAGEMENT of... 


t a Symposium on the Esophagus, Guest Editor, Emil 
a . A. Naclerio, M.D., F.C.C.P. of New York. This 
- Symposium will include basic aspects (physiology, 
radiology, endoscopy) and the diagnosis and manage- 
<a ment of congenital and acquired diseases such as 


atresias, esophagitides, ruptures and neoplasms. 

. . The Symposium promises to give a full pic- ae 
ture of the Esophagus and will prove valuable to all ea 
surgeons, particularly those specializing in this field. 

Purchased separately this Symposium Issue would 
cost $4.00. Your year’s subscription to THE AMERI- 
CAN JOURNAL OF SURGERY, beginning with the Feb- 
ruary issue, will bring you not only this important 
Symposium but eleven additional issues of this prac- 
tical surgical journal for only $11.00 more. Act now 
to make this Symposium Issue available for your 


? own ready reference and study. Fill out and mail 
Coming ree Se today the subscription order form on the opposite 
page. 

E> in the FEBRUARY 1957 ISSUE of | 


| Includi ng: 


Physiology, Radiology, 
Endoscopy—with emphasis 
on MEDICAL and 
SURGICAL TREATMENT. 


ae Under the Guest-Editorship of 
EMIL A. NACLERIO, M.D., 
F.C.C.P., New York 
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ULFASUXIDINE 


SUCCINYLSULFATHIAZOLE 


SULFASUXIDINE’S bacteriostatic action is 
concentrated in the gut because SULFA- 
SUXIDINE is essentially nonabsorbable. 
When given before and after bowel surgery, 
bacterial growth is suppressed, danger of 
local infection is minimized. Valuable as 
adjunctive therapy in acute and chronic 
colitis. Virtually nontoxic. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO... INc., PHILADELPHIA |, PA. 
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how every surgeon can obtain“Gypsona’’ 
the world’s most widely used plaster of Paris bandage 


“Gypsona” bandages are now available to every physician in the United States. Used in 
every continent of the world, this bandage—made with the unique type of Gypsum—has 
long been known for its quality. 


To make “Gypsona”’ conveniently available in the U. S. A., plant capacity and distribu- 
tion facilities in the States have recently been greatly expanded. 


“Gypsona” is the hallmark of quality in plaster of Paris bandages because they are con- 
structed from a specially woven gauze into which the unique gypsum is heavily, yet 
finely and evenly impregnated by a special process. ““Gypsona” bandages contain just 
the right weight proportion of gypsum to cloth, to obtain, with fewer bandages, lighter 
yet exceedingly strong casts with a smooth, porcelain-like finish, and long wear. 


True, ““Gypsona” casts cost more per package but the superior functional performance 
effects an over-all economy. 


That is the essence of quality achieved with... 


Gypsona 


SMITH & NEPHEW, Inc., 137 East 25th St., New York 10, N. Y. 


*Reg. Trade Mark of T. J. Smith & Nephew, Ltd., England 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—WINTER, 1956-1957 


SURGERY—Surgical Technic, Two Weeks, December 
10, January 28 


Surgery of Colon & Rectum, One Week, March 4 
General Surgery, One Week, February 11 
General Surgery, Two Weeks, April 23 


Surgical Anatomy & Clinical Surgery, Two 
Weeks, March 4 


Surgical Pathology, 2 or 4 Weeks, by appointment 
Basic Principles in General Surgery, Two Weeks, 


January 14 

Fractures & Traumatic Surgery, Two Weeks, 

March 11 

Anesthesia, 2 or 4 Weeks, by appointment 
GYNECOLOGY & OBSTETRICS 

Office & Operative Gynecology, Two Weeks, 

February 11 


TEACHING FACULTY—ATTENDING STAFF 


of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


Vaginal Approach to Pelvic Surgery, One Week, 
February 4 


General & Surgical Obstetrics, Two Weeks, 
February 25 


MEDICINE—Electrocardiography & Heart Disease, 
Two-Week Basic Course, March 11 


Gastroenterology, Two Weeks, May 13 
Dermatology, Two Weeks, May 6 
Gastroscopy, Two Weeks, March 18 


RADIOLOGY—Diagnostic X-Ray, 
February 4 


Clinical Uses of Radioisotopes, Two Weeks, May 6 


Two Weeks, 


UROLOGY—Two-Week Course April 1 
Cystoscopy, Ten Days, by appointment 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


DERMATOLOGY AND 
SYPHILOLOGY 


A three year course, fulfilling all the requirements of the Ameri- 
can Board of Dermatology and Syphilology. Also seminars for 
specialists, for general practitioners, and in Dermatopathology. 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds, demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver at- 
tendance at departments and general conferences. 


FOR INFORMATION ABOUT THESE 
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THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


OBSTETRICS AND 
GYNECOLOGY 


A full time course. In Obstetrics; lectures, prenatal clinics; 
witnessing normal and operative deliveries; operative obstetrics 
(manikin). In Gynecology: lectures, touch clinics; witnessing 
operations; examination of patients pre-operatively; follow-up in 
wards post-operatively. Obstetrical and gynecological pathology. 
Anesthesia. Attendance at conferences in obstetrics and gyne- 
cology. Operative gynecology (cadaver). 


ANESTHESIOLOGY 


A three months full time course covering general and regiona! 
anesthesia with special demonstration in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in intra- 
venous anesthesia, oxygen therapy, resuscitation, aspiration bron- 
choscopy; attendance at departmental and general conferences. 


AND OTHER COURSES ADDRESS 
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It provides Gantrisin® PLUS penicillin... 
for well-tolerated, wide-spectrum anti- 
bacterial therapy...in tablets of two 
strengths -- Gantricillin-300 'Roche' for 
severe cases; Gantricillin (100) for mild 
cases -=- and in an easy=-to-take suspension 
for children -- Gantricillin (acetyl)-200. 


Hoffmann - La Roche Inc Nutley N.J. 
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wound 


Noludar ‘Roche’ provides relaxation, 
Not a barbiturate, not habit forming, 
50 mg t.i.-d. brings daytime sedation 


without undue drowsiness, while 200 


mg h.s. usually induces a restful 
night's sleep with a clear-headed + 
awakening. Noludar tablets, 50 and 

200 mg; elixir, 50 mg per teaspoonful. | 


Hoffmann-La Roche Inc, Nutley, N.J. | 


Noludar”— brand of methyprylon 
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for safer, more efficient anesthesia . . . 


THE MORCH SURGICAL 
RESPIRATOR 


This surgical respirator is the result of twenty years of research. Operated by 
compressed air or oxygen, it has no electrical components. Connects to any 
anesthesia apparatus and provides easy adjustment of rate, pressure and vol- 
ume. As an aid to surgery, it performs these functions: 


® Controls respiration. 

® Provides quieter surgical field. 

® Relaxes abdominal wall. 

® Reduces amount of anesthesia needed. 
® Can be used as emergency resuscitator. 


32%” high, the base is 1414” square. Four 4” swivel conductive casters. Rate 
of respiration: at 700 cc of volume up to 24 per min. Optimum: 16 to 20 per 
min. Operation pressure: a line of compressed air or oxygen from 20 to 100 
Ibs. needed. Closed anesthesia system is preferred, but can be used with semi- 


closed systerns. Pressure range: adjustable from negative of 20 mm. of Hg to 
positive of 30 mm. of Hg. 


WELLER CO. 


qummmweee3 30 South Honore Street 
Chicago 12, Illinois 


Dallas * Houston * Los Angeles * Rochester, Minn. 
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NOTES AND QUOTES 


Tue perfection of a method of cardiac diagnosis 
and research involving insertion of a thin, 
plastic tube about 4 feet long into the heart 
has won for two Columbia University medical 
scientists the 1956 Nobel Prize in Medicine. 

The scientists are Dr. Andre F. Cournand, 
Professor of Medicine, and Dr. Dickinson W. 
Richards, Lambert Professor of Medicine at 
Columbia’s College of Physicians and Surgeons 
in upper Manhattan. Dr. Richards is currently 
in England. Both men also are attached to 
Presbyterian Hospital at the Columbia-Presby- 
terian Medical Center. 

In their heart research work of “cardiac 
catheterization,” a plastic tubing with an 
inner diameter of the lead in a pencil is inserted 
in the right arm and forced through the large 
vein into the right side of the heart. There is no 
pain experienced in the process, Dr. Cournand 
said, and no scar is left on the arm. 

At the point of entry, a local anesthetic is 
administered, and that is all. For successful 
diagnosis, the patient must be in a normal 
mental and physical state. Therefore, no drugs 
or general anesthesia are administered. The 
movement of the tube, which is made of a 
woven material stiffened with a plastic im- 
pregnation, is checked through a fluoroscope as 
it passes through the vein into the right side 
of the heart. 

This method of cardiac catheterization 
serves two purposes. First, it gives a proper 
diagnosis in certain cardiac conditions where 
previously there had been uncertainty in diag- 
nosis. Second, it is a fruitful research method 
for investigating the basic performance of the 
heart. | 

Also, it has been useful in detecting abnormal 
communication between the right and left sides 
of the heart as in congenital anomalies of the 
heart and large vessels. 

Development of this method came at a time 
when cardiac surgery was making great strides, 
and helped to make accurate diagnoses in 
conditions which might be helped by surgical 
intervention. 

The Columbia work on cardiac catheteriza- 
tion began in 1940. However, it is only part of 
a basic medical research project in lung physi- 
ology which began twenty-five years ago and is 


still in progress. The work has been carried out 
at Columbia research laboratories in Bellevue 
Hospital and at the College of Physicians and 
Surgeons. 

Impetus for the work emerged from a discus- 
sion between Dr. Cournand and Dr. Homer P. 
Smith, Professor of Physiology at New York 
University. Assisting Dr. Cournand with the 
first work on human beings was Dr. Hilmert 
A. Ranges, then a member of the Department 
of Medicine at New York University. 

Dr. Cournand stressed that the value of this 
method of cardiac research is that it fits into 
over-all chest-lung-heart research. Once the 
tubing has penetrated the heart, it is possible 
to determine the volume, rate of flow, pressure 
and oxygen content of the blood in the heart. 

This ingenious method of cardiac diagnosis 
and research was first used in 1929 in Germany 
by Werner Forssmann. Dr. Forssmann had 
managed to reach the first chamber of the 
heart in his first attempt. 

At Columbia, where Drs. Cournand and 
Richards had been engaged in chest studies 
since the early 1930’s, work with the cardiac 
catheter was begun first on animals. After 
World War u began, the scientists found an 
important application for their tube on victims 
of shock. Later, the University’s researchers 
were able to report to the Office of the Surgeon 
General that, in cases of battlefield shock, the 
body’s vital need was for whole blood and not 
plasma. 

Medical researchers and scientists from all 
over the world have come to Bellevue Hospital 
and the Columbia-Presbyterian Medical Center 
where the work has been carried on. Drs. 
Cournand and Richards have done their re- 
search work in laboratories in both hospitals. 
At Bellevue, Columbia has maintained a medi- 
cal division for about 100 years. 

While Drs. Cournand and Richards were not 
the first men to catheterize the right heart in 
man (Forssmann did that), in medical circles it 
is generally agreed that they were the first to 
develop a safe and practical method of cardiac 
catheterization, to apply this technic toward 
the solution of physiologic problems related 
to the heart, the lungs and the pulmonary 
circulation, and toward the diagnosis of clinical 
disorders of these organs and structures. 
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INTRAVENOUS 
BOTTLE HOLDER 


Bottle Holder is secured between mattress and 
spring. Adjustable from approximately 24” to 
48” in height from spring. Can be moved with 
patient from operating room to recovery room 
or to patient’s room. 


Catalog # 130 
RAJOWALT COMPANY, ATWOOD, INDIANA 


Manufacturers of Fracture Equipment 
Sold only through Surgical Dealers 
Catalog sent upon request 


M p’? 
PREVENTS BROKEN TEETH 


DURING 
BRONCHOSCOPY 


LARYNGOSCOPY 
TONSILLECTOMY 
EXTRACTION 


Tooth fragments can cause 
trouble. Avoid them by using 
Gumps. GUMP fits either 
upper or lower teeth. Soft 
rubber. Held securely by 
suction. Adult or child size. 


$1.50 each; pair $3.00 
Order from your dealer. 


SIL-SPRAY 
PURE SILICONE LUBRICANT 


Lubricate, rustproof instruments, guns, etc. 
Spray-can for hard-to-reach places. Heat-proof, 
cold-proof. Odorless, colorless, non-toxic. 


12 oz. Can—$3.95 
Order from your dealer. 


DUXE PRODUCTS 
205 Keith Bidg. Cincinnati 2, O. 


THE SURGEON’S MART 
UNIVERSAL BONE PLATE 


The FIRST completely adjustable in- 
tertrochanteric bone plate! Designed 
to provide BOTH vertical and lateral 
angulation. For use with Smith- 
Peterson Nails or Lorenzo Screws. 
35° range of vertical plane adijust- 
ment and 25° range of lateral ad- 
justment to meet a wide variety of 
anatomical conditions, NO plate 
bending required. Properly adjusted 
angulation rigidly held by exclusive 
locking washer under double locking 
screw combination or solid Hex bolt. 
SMO stainless steel. No. 693. 


Write for complete details! 


RIB SPLINTS 


Male and Female Styles 


Substantial canvas to give perfect 
support in rib fractures. Buckle 
straps provide for snug adjustment 
to the contours of the body. Both 
styles are made in 24”, 26”, 28”, 30", 
34”, 36”, 38”, 40”, 42”, 44”, 46”, and 
48” sizes. Packed in individual card- 
board cartons. Order today! 


Othopedic EQUIPMENT CO. 


PAIN- 


The predominant symptom for which a 
majority of patients seek medical help. 

For nerve block control of neuralgic phases of 
somatic pain, SARAPIN, the aqueous non- 
toxic distillate of Pitcher Plant has been used 
successfully by clinicians throughout the coun- 
try for nearly a decade. 


iY An extensive discussion givin 

details of the of 

cane regional analgesia may be 

found in our booklet “Sarapin, 

Injection Technique in Pain 

Control,” and is available on 
request. 


HIGH CHEMICAL COMPANY 
Philadelphia 22, Pa. 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


Millions of American school children, back in 
their classrooms after the summer vacation, cur- 
rently are enjoying “‘a remarkably good state of 
health,” the Metropolitan Life Insurance Com- 
pany’s statisticians report. In the insurance 
company’s experience among its industrial 
policyholders, mortality for children and young 
people at ages five through nineteen has dropped 
about 40 per cent in the short period since the 
end of World War II. 

The major part of this recent decrease is due 
to control of the infectious diseases. The decline 
in tuberculosis mortality has been spectacular, 
and rapid reductions also have been made in the 
mortality from the communicable diseases of 
childbood, pneumonia and heart disease—the 
latter mostly due to rheumatic fever at these ages 
There bas been a tendency, however, for the death 
rates from cancer and its allied conditions to 
rise over the ten-year period. 

Accidents continue to constitute the major 
hazard to life among children and young people. 
Currently accidents account for about one-half 
of the deaths among boys and for one-fourth 
among girls. 

The over-all gains during the decade are 
attributed to “‘good environment in the home, at 
school, and at play,” and to advances in medicine 
and nutrition that have promoted the bealth of 
today’s children and youth. 

“Further improvement depends primarily on 
control of accidents and chronic disease,” the 
statisticians comment. “At the same time, in- 
creased attention should be given to the problems 
of rebabilitating and caring for children with 
physical and mental bandicaps.” 


VENTRICULAR fibrillation, the deadly loss of 
normal rhythm in the heart’s ventricles which 
often accompanies heart operations under re- 
frigeration, can now be prevented by injecting 
the heart with novocain.® 

The technic is reported in a recent issue of 
Surgery by Dr. Leo R. Radigan of the Public 
Health Service’s National Heart Institute of 
the National Institutes of Health at Bethesda, 
Maryland. The technic has also been reported 
from parallel research at Indiana University 
by Dr. Angelo Riberi. The novocain technic 
is expected to increase the safety of operations 
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performed with refrigeration, or “‘hypother- 
mia.” Hypothermia permits the repair of many 
heart defects which would otherwise be 
incurable. 

In heart surgery with hypothermia the anes- 
thetized patient is placed in an ice bath until 
his body temperature falls 20 degrees below 
normal and a state somewhat comparable to 
the winter sleep of bears is reached. In the chill 
of hypothermia the normally urgent demands 
of body tissues for blood-borne oxygen are 
drastically reduced and the surgeon is provided 
with a period of eight to ten minutes in which 
he can interrupt the work of the heart and 
make repairs. At these unnaturally low body 
temperatures, however, the heart often loses 
its normal coordinated pattern of nerve im- 
pulses and muscle contractions. The individual 
heart muscle fibers may take up independent 
action and the heart fail to provide effective 
pumping action. 

The effectiveness of the novocain technic 
was demonstrated at the Heart Institute Clinic 
of Surgery in ice bath operations on the hearts 
of forty dogs under conditions which usually 
result in fatal ventricular fibrillation. The 
hearts of twenty of these dogs were treated 
with a series of novocain injections at the top 
of the left auricle under the heart’s “‘skin-like”’ 
epicardium. Ventricular fibrillation did not 
develop in a single dog so treated, but eighteen, 
or go per cent, of the untreated dogs fibrillated. 

To date, more than forty human patients at 
the National Heart Institute have undergone 
ice bath heart operations thus protected by 
novocain injections. 


Many of the bicycle accidents which cost about 
600 American lives yearly—two-thirds of them 
among youngsters five to fourteen years of age— 
would be eliminated if traffic regulations and 
safety rules were observed by cyclists, the Metro- 
politan Life Insurance Company’s statisticians 
report. 

Experience of the insurance company among 
its industrial policyholders reveals these danger- 
ous actions by cyclists as common factors in 
bicycle-motor vebicle collisions: swerving into the 
path of a motor vehicle, coming out of a driveway 
without exercising caution, entering a traffic 


af, 
| | 
ive 


THE SURGEON’S MART 


OFFICE SCRUB-UP can be as thoro 


as pre-op preparation ... 


WITHOUT WASTE OF TIME OR MONEY! 


97% bacteria reduction with daily 3 
minute scrub. Ideal for office or 
clinic. Hands stay soft .. . feel clean! 
$5.50 per gallon, delivered U.S., free 
8 oz. plastic dispenser. Money 
back if not satisfied. « 


Huntington <> Laboratories 


Huntington, Ind. ¢ Toronto, Ont. 


GERMA-MEDICA 


LIQUID SURGICAL SOAP 


For Patient Protection 


skin-traction 
legging 


The Posey Safety Belt 


A new one-piece Gentle and effective. We suggest nurses be instructed 


: B. to use safety belt after operation so that patient will 
legging tested without not fall or get out of bed. 


complication by Camp on over Standard Model: S-141, $6.00, Extra-h odel: 
1,000 patients with back and hip P-453, Riveted buckles, $18.50 
injuries. Simple, easy application, each. 
For use in hospital or home. Write for J. T. POSEY COMPANY 
information. poe 801 N. Lake Avenue (Dept. AJS) Pasadena 6, 
S. H. CAMP and COMPANY, Jackson, Michigan California 


World's Largest Manufacturer of Anatomical Supports 


MEDULLARY PIN 


PATENTED 


for orthopedic use 


NEW 

© Comfort for patients 

© Convenience for Surgeons 
WRITE FOR DETAILS 
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ONLY BY 


Ethans-Ewall Co 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MERIDIAN, MISS. MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


lane from bebind a parked car and racing with 
other cyclists. 

Some fatal accidents in the insurance experi- 
ence were attributed to disregard by the cyclists 
of stop signs or other safety regulations at street 
intersections, and to riding in darkness without 
reflectors or lights. This latter hazard becomes 
currently more acute because of the shortened 
hours of daylight, the statisticians observe. 

Loss of control of the bicycle through carrying an 
extra passenger or through some mechanical 
defect, for example, a broken pedal or a loose 
front wheel, also was blamed for fatalities among 
the policyholders. 

Much has been done to make children aware 
of the hazards that attend cycling and to teach 
them safe riding habits by the National Safety 
Council, the Bicycle Institute of America and 
by schools, traffic authorities and other groups. 

“There is continuing need for parents to 
stress to their children safe riding practices and 
the need for observing them,” the statisticians 
comment. 


THE AMERICAN GOITER ASSOCIATION again 
offers the Van Meter Prize Award of $300.00 
and two honorable mentions for the best essays 
submitted concerning original work on prob- 
lems related to the thyroid gland. The award 
will be made at the annual meeting of the 
Association which will be held in the Hotel 
Statler, New York, May 28 to 30, 1957, pro- 
viding essays of sufficient merit are presented 
in competition. 

The competing essays may cover either 
clinical or research investigations, should not 
exceed 3,000 words in length and must be 
presented in English. Duplicate typewritten 
copies, double-spaced, should be sent to the 
Secretary, Dr. John C. McClintock, 14914 
Washington Avenue, Albany 10, New York, 
not later than January 15, 1957. The com- 
mittee who will review the manuscripts is 
composed of men well qualified to judge the 
merits of the competing essays. 

A place will be reserved on the program of 
the annual meeting for the presentation of the 
winning essay by the author if it is possible 
for him to attend. The essay will be published 
in the annual proceedings of the Association. 


The Alfred P. Sioan Foundation, Inc. has made 
a grant of $82,000 to New York University- 
Bellevue Medical Center in support of a proposed 
project geared to learn more about the causes of 
deafness. The project results partially from find- 
ings established through a pilot study recently 
made at the Center which also was supported 
by the Sloan Foundation. 

Announcing the grant to the University, Dr. 
Arnold J. Zurcher, Executive Director of the 
Foundation, stated that, ‘‘ Although deafness in 
many cases is obviously alleviated by the use of 
hearing aids and other types of treatment, leading 
medical specialists feel that more fundamental 
research is necessary before significant progress 
can be made in the prevention and cure of deaf- 
ness. Competent observers have estimated that 
between two and three million persons in the 
United States are in some degree affected by 
this disability. Moreover, this number may be 
expected to increase as a larger proportion of our 
population reaches the older age groups.” Dr. 
Zurcher continued by saving, ““New York 
University-Bellevue Medical Center is an ex- 
cellent place for bearing research because of the 
availability of clinical patients, laboratory facilt- 
ties and research personnel. Trustees of the 
Foundation have decided to assist this particular 
study because of its basic importance and because 
adequate funds do not seem to be available 
presently from other sources.” 


A COMPLETELY new edition of the “Directory 
of Chicago Hospitals and Medical Schools, 
With Transportation Guide,” the first new 
issue of this comprehensive little guide since 
1940, has just been published by V. Mueller & 
Company, Chicago. The pocket-size booklet 
is designed to help visitors to Chicago find their 
way to the city’s seventy-eight major hospitals 
and seven famous medical schools. Complete 
addresses, telephone numbers and routings via 
the public transportation system are given, as 
well as approximate taxicab fares and trip 
times. A map of Chicago with each institution 
located by number is an added convenience. 
Requests for single copies will be filled while the 
present supply lasts. Address: V. Mueller & 
Company, Dept. ADV., 320 South Honore 
Street, Chicago 12, Illinois. 
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All-Rubber Heel 
for Walking Casts 


3 SIZES FILL ALL REQUIREMENTS 


No. 250L —large........... 10.00 doz. 
No. 250M—medium......... 10.00 doz. 


molded in one piece 


flexible sole plate 
rocker surface 

no nails or rivets 
non-skid tread 


raised cleats 
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WRIGHT MFG. CO. /739 Jackson Ave. /Memphis, Tenn. 


hollow center for resiliency 


Do You Own a 
MODERN DRUGS 
Binder? 


Capacity 18 Issues. Price Prepaid $2.50 


This convenient Desk Reference 
Binder is bound in Red Fabrikoid 
and will hold eighteen issues of 


Modern Drugs. 


DRUG PUBLICATIONS, Inc. 
49 W. 45th St., New York 36 


THE SURGEON’S MART 
Padgett-#oo. 


ELECTRO- 
DERMATOME 


THE 
ENTIRELY 
NEW 


Gives uniform grafts up to 4 inches in width, 
and to any length. The Surgeon, using but one 
hand, can operate this lightweight instrument 
without assistance. EXPENDABLE KNIFE BLADE 
does not require tools. Switch is located on 
motor so that the Surgeon can control it with 
his index finger. 


Write Today for Complete Information 


KANSAS CITY ASSEMBLAGE CO. 


816 LOCUST * KANSAS CITY, MO. 


Colostomy and Ileostomy Patients 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 


ogg for folders showing complete 
ine. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


RADIUM 


RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 


No. 250S —small............8.00 doz. 
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Good Nutrition and 
Endocrine Functioning 


Maintenance of homeostasis attuned to health de- 
volves upon good nutrition and normal functioning of the enzyme 
and endocrine systems.'*’ Conversely, by impairing vital activities 
E | of the endocrines, poor nutrition can seriously disturb production of 

hormones needed to regulate metabolic processes. 

Intense and prolonged deficiency in essential nutrients and food 
| energy depresses pituitary, gonadal, and other endocrine activity, 
leading to subnormal physiologic states. Clinical studies exposing 
male volunteer subjects to a semistarvation diet produced symptoms 
resembling those of various endocrine dysfunctions.* Since the pitui- 
tary and other hormones are protein in nature, it appears logical to 
assume that protein nutrition ‘aii an important part in their 
synthesis.* 

Meat, by supplying valuable amounts of high quality protein, 
B vitamins, essential minerals, and fat containing unsaturated fatty 
acids, contributes importantly to any role that good nutrition may 
play in the maintenance of the endocrines, their functioning, and 
the production of hormones. 


1. Ralli, E. P., and Dumm, M. E.: The Hormonal Control of Metabolism, in 
Wohl, M. G.: Modern Nutrition in Health and Disease, Philadelphia, Lea 
and Febiger, 1955, pp. 57-74. 
2. McHenry, E. W.: Nutrition and Endocrine Function, Borden’s Review of 
Nutrition Research, 76:17 (Mar.-Apr.) 1955. 
3. Ershoff, B. H.: Conditioning Factors in Nutritional Disease, Physiol. Rev. ’ 
28:107 (Jan.) 1948. 
4. Keys, A.; Brozek, J.; Henschel, A.; Mickelsen, O., and Taylor, H. L.: The | 
Biology of Human Starvation, Minneapolis, University of Minnesota Press, 
1950. 


5. Samuels, L. T.: Progress in Clinical Endocrinology, New York, Grune and 
Stratton, 1950, p. 509. 


The nutritional statements made in this advertisement 
have been reviewed by the Council on Foods and Nutri- 
tion of the American Medical Association and found | 
consistent with current authoritative medical opinion. 


American Meat Institute 
Main Office, Chicago ... Members Throughout the United States 
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for postoperative comfort 


Nupercainal 


Even minor surgery leaves discomfort in 
its wake. Anesthetize the wound in those 
trying postoperative days with Nuper- 
cainal Ointment, the soothing, long-acting 
topical anesthetic. Potent, yet rarely sensi- 
tizing, Nupercainal is indicated postoper- 
atively in episiotomy, circumcision, varicose 
ulcers, hemorrhoidectomy, etc. 


anesthetic 


OINTMENT, 1% Nupercaine® (dibucaine CIBA) in 
lanolin and petrolatum base; tubes of 1 ounce, with 
“peel-off” labels and rectal applicator, and jars of 
1 pound for office use. 


CREAM, 0.5% Nupercaine in water-soluble base; 
tubes of 1% ounces. 

OPHTHALMIC OINTMENT, 0.5% Nupercaine in white 
petrolatum; applicator-tip tubes of 4 Gm. 
NUPERCAINAL® Ointment (dibucaine ointment C!BA) 
NUPERCAINAL® Cream (dibucaine cream C!BA) 


CIBA 
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